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ABSTRACT

Rossetti Shekouh, Kristina G, M.S., University of South Alabama, August 2022.
Leveraging Technology to Assess Caregiver Stress and Quality of Life. Chair of
Committee: Kimberly R. Zlomke, Ph.D., BCBA-D.
Caregivers of children with Autism Spectrum Disorder (ASD) report high levels of
caregiver stress and burden, poor health outcomes, and low quality of life.
Resourcefulness, a collection of cognitive-behavioral skills, has been identified as a
protective factor associated with more adaptive functioning and greater life satisfaction
among diverse caregiver samples which may further impact caregiver well-being. Little
research has focused on the role of resourcefulness on caregiver stress and health-related
quality of life (HRQOL). Further, no studies to date have evaluated caregivers of children
with ASD through real-time data using mobile ecological momentary assessment
(mEMA). The current study addresses the gap in the literature by examining caregiver
perceptions of engaging mEMA, evaluating interrelationships among constructs related to
resourcefulness, and assessing the impact of daily caregiver experiences of stress, sleep,
or resourcefulness contributing to caregiver HRQOL. A sample of 52 caregivers of
children with ASD completed three phases of data collection. Caregivers completed
baseline measures and attended a 1-hour pre-mEMA baseline virtual session which
included a mEMA demonstration of daily surveys and a socio-demographic interview.
Using mEMA, caregivers completed 14-days of data collection based on six cellular
prompts throughout the day to assess social context and resources, health, sleep, mood,
stress, and recent interactions with the child. Following daily data collection, caregivers
completed debriefing measures and attended an exit interview to provide qualitative

viii

feedback on participation. Results support the use of mEMA among caregivers of
children with ASD based on results of low burden, high ratings of acceptability and use,
and overall caregiver survey completion rates within the range of previous research.
Results from the current study add to existing literature by emphasizing the importance of
caregiver assessment of experiences throughout the day as caregiver sleep and stress
significantly related to caregiver HRQOL across days. Findings may inform the
development of prevention strategies, interventions, or additional technological tools to
facilitate improving quality of life for caregivers of children with ASD.
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CHAPTER I
STATEMENT OF PROBLEM

The prevalence of children with autism spectrum disorder (ASD) has increased to
1 in 44 children (Maenner et al., 2021). As the rate of children diagnosed with ASD is
rising with increased neurodevelopmental awareness, a similar rate of caregivers or
parents are also impacted. Further, individuals with ASD are often impacted by cooccurring medical, psychological, or developmental concerns contributing to additional
needs to be met by a caregiver (Volkmar et al., 2014). In comparison to caregivers of
children with chronic medical conditions (Bouma & Schweitzer, 1990), other
developmental disabilities (Abbeduto et al., 2004), and typically developing children
(Allik et al., 2006), caregivers of children with ASD have been found to report higher
levels of stress, anxiety, and depression. Specific factors contributing to caregiver wellbeing appear to be associated with ASD symptoms such as behavioral difficulties (Dumas
et al., 1991; Ingersoll & Hambrick, 2011) and social deficits. Caregiver burden, often
described as an experience of negative impacts on functioning as a result of caregiving, is
also higher among caregivers of children with ASD (Baykal et al., 2019).
Elevated stress, burden, and emotional well-being have been associated with
quality of life (QOL) outcomes among caregivers of children with ASD (Allik et al.,
2006). More specifically, caregivers of children with ASD reportedly have poorer healthrelated quality of life (HRQOL) in comparison to children with typical development and
lower QOL in general when compared to caregivers of children with chronic illness,
other developmental disabilities, or neurotypical development (Allik et al., 2006; Khanna

1

et al., 2011; Kheir et al., 2012; Kuhlthau et al., 2014; Mugno et al., 2007). HRQOL can
be better defined as a synthesis of perceived physical, social, and psychological aspects
of health (Donohue, 2002). Few studies have focused solely on measuring HRQOL in
caregivers of children with ASD in relation to contextual and protective factors
associated with the demands of the caregiving role (Allik et al., 2006; Khanna et al.,
2011).
Determining positive or protective factors, such as resourcefulness, within the
literature is necessary to improve caregiver HRQOL. First referenced by Meichenbaum
(1977), the theory of learned resourcefulness emphasized skills of self-monitoring and
self-control in addition to problem-solving and emotion regulation. Later, Rosenbaum
(1990) continued to study this construct and revised the theory to include problemsolving, delayed gratification, positive self-statements, and perceived self-efficacy as
foundational components to resourcefulness. Both Meichenbaum (1977) and Rosenbaum
(1990) focused on internal components of learned resourcefulness, yet other researchers
studied resourcefulness in the context of seeking external support (Nadler, 1990; Rapp et
al., 1998). Zauszniewski (1996) reconceptualized earlier theories of internal and external
skills into domains of personal and social resourcefulness.
Zauszniewski (1996) first examined the reconceptualized construct of
resourcefulness among elders coping with adversity. In this study, resourcefulness was
found to be a predictor of quality of life in caregivers of persons with dementia
(Zauszniewski, 1996). Continuing this initial work, Zauszniewski (2006, 2012, 2016)
posited a middle range theory of resourcefulness as this construct relates to contextual
factors, process regulators, and quality of life indicators. In this theory, contextual factors
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could include internal characteristics (i.e., personal demographics) and external factors
(i.e., environment, sleep). Process regulators, such as cognitions, are interceding factors
that can explain a relationship or buffer the effects of the contextual factors. Lastly,
quality of life (QOL) is measured by positive health and well-being outcomes
(Zauszniewski, 2016). Considering the demands associated with caregiving,
resourcefulness has been studied most among caregivers of individuals with dementia
(Bekhet, 2013, 2015), technology dependent children (Toly et al., 2014), and
grandmothers (Musil et al., 2013). Among caregivers of children with ASD,
resourcefulness has been found to positively correlate with positive cognitions and wellbeing (Bekhet & Zauszniewski, 2014). Further, resourcefulness was negatively correlated
with depression and caregiver burden within this caregiving sample (Bekhet &
Zauszniewski, 2014). In a separate study, Bekhet (2013) found that caregivers of children
with ASD had higher levels of resourcefulness, in addition to lower levels of depression,
when self-reported health was perceived to be excellent. Rossetti (2018) found additional
support for the middle range theory as process regulators and quality of life outcomes
were significantly related to resourcefulness. Results from these studies support the
interrelationships of the middle range theory and emphasize the role of health and wellbeing in association with resourcefulness.
Researchers have focused little on evaluating resilience factors, such as
resourcefulness, along with parenting stress and well-being outcomes, throughout the
day. Most caregiving research implements retrospective assessment methods to evaluate
caregiver mood, quality of life, and contextual factors such as sleep, physical health, or
social supports. Researchers have discovered participants often complete retrospective
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assessments with cognitive biases related to recall, reconstruction, and memories skewed
by negative or extreme perceptions. To allow for more accurate and valid data, real-time
evaluation methods such as ecological momentary assessment (EMA) have been utilized
to analyze dynamic experiences of an individual. Technological advancements and
mobile application developments have allowed for researchers to use of mobile EMA
(mEMA) through mobile health (mHealth) tools in a variety of populations. Among
families impacted by ASD, studies using EMA have focused mostly on monitoring ASD
symptoms of the child throughout the day with little to no focus on caregiver health and
well-being (Bonnot et al., 2016; Ness et al., 2017, 2019). For consistency, this document
will further refer to mHealth as mobile Ecological Momentary Assessment, or mEMA.
Overall, the purpose of the current study is to evaluate the use of mEMA
technology to better understand within-day fluctuations of caregiver experiences. Along
with application development, the first and second aims are exploratory to evaluate
caregiver completion rates with surveys, feasibility, and overall perceptions of
acceptability, use and burden of mEMA among caregivers of children with ASD.
The third aim of the proposed study is to replicate and extend previous research
supporting the interrelationships of constructs posited in Zausniewski’s middle range
theory of resourcefulness. Previous research will be replicated by administering similar
measures of constructs in a sample of caregivers of children with ASD. Through this aim,
the study proposes to extend previous research on caregivers of children with ASD by
analyzing sleep quality and specific HRQOL measures to better understand factors
contributing to caregiver well-being.
Utilizing the content of the data collected through mEMA, the fourth aim of the
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proposed study is to determine the impact of contextual factors and dynamic experiences
on caregiver HRQOL. Contextual factors, such as sleep quality, will be examined for
carryover effects to determine predictability on caregiver HRQOL the following day. The
fourth aim also examines the role of caregiver stress and caregiver resourcefulness on
caregiver HRQOL. More specifically, this research will examine caregiver
resourcefulness as a mediator between caregiver stress experienced in the day and
caregiver HRQOL symptoms reported at night.
The overall objective of this research is to determine whether mEMA developed
with a focus on caregivers of children with ASD would be usable and acceptable to
examine daily experiences impacting HRQOL. Additionally, it is imperative to
understand the impact of contextual factors and experiences on caregiver HRQOL
throughout the day. Despite previous studies using mEMA to focus on child symptoms
related to ASD, no study to date has been found to use mEMA to focus on caregiver wellbeing. Further, previous studies are limited by retrospective reports of caregiver HRQOL
and experiences allowing for biases and inaccurate responses. Given increased levels of
stress as reported by caregivers of children with ASD, the dynamic changes within the
day and between-days contributing to higher levels of stress and poorer HRQOL remains
to be studied. In addition to better understanding risk and protective factors for
caregivers, the present study has implications for future research in the development of
health-based interventions for caregivers of children with ASD.
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This research is needed to fill a gap in the literature addressing factors that impact
caregiver HRQOL and developing a better understanding of characteristics necessary for
optimal caregiver and family functioning.
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CHAPTER II
LITERATURE REVIEW

Autism spectrum disorders (ASD) were first studied independently in the early
1940s by Drs. Leo Kanner and Dr. Hans Asperger after separate observations of children
with unique repetitive behaviors, preoccupations, and echolalia (Asperger, 1944; Kanner,
1943). In the 1980s, ASD was estimated to be prevalent in 3.3 per 10,000 children (Burd
et al., 1987). Currently, the Centers for Disease Control (CDC) report the most recent
autism prevalence rate as 13.1 per 1,000, or 1 in 44 children up to eight years of age
(Maenner et al., 2021). As demonstrated by these staggering statistics, ASD is an
increasingly prevalent neurodevelopmental disorder (Zablotsky et al., 2013). ASD can
still be characterized by social and communicative deficits, along with restricted and
repetitive patterns of behaviors or interests (American Psychiatric Association [APA],
2013; Newschaffer et al., 2007). More specifically, pervasive social and communicative
deficits associated with ASD can be seen in the failure to initiate or maintain reciprocal
conversation, difficulty interpreting social rules and cues, and an inability to understand
relational roles, affective states, and boundaries with peers (APA, 2013; Church et al.,
2000). Along with social deficits, individuals with ASD often exhibit restricted areas of
interest, repetitive or stereotyped movements, rigidity to routines, and potentially
disruptive behaviors with changes (APA, 2013; Church et al., 2000). Social and
behavioral symptoms of ASD are often correlated, as restricted interests may interfere
with the ability to engage in a reciprocal conversation (Bishop & Baird, 2001). ASD is
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considered a spectrum disorder due to the variation of symptom presentation within and
between individuals with this disorder.

2.1. Co-Occurring Conditions and ASD
In a recent meta-analysis, Lai et al. (2019) reported that individuals with ASD are
more likely to have a co-occurring mental health or psychiatric condition in comparison
to the general population. Gurney et al. (2006) discovered children with ASD experience
more health issues than typically developing children. More specifically, studies have
reported around 75% of children with ASD have a co-occurring medical condition or
psychological concern (Gjevik et al., 2011) and 41% of children with ASD were found to
have two or more (Simonoff et al., 2008). Medical conditions, such as epilepsy and
gastrointestinal difficulties, are commonly observed among individuals with ASD (Buie
et al., 2010). Sleep problems, specifically related to onset and duration of sleep, are
reported at a higher rate among individuals with ASD in comparison to children with
typical development (Buie et al., 2010; Ferber, 1996; Malow et al., 2006; Ming et al.,
2008).
Other co-occurring behavioral concerns among individuals with ASD may include
feeding and eating problems, motor delays, and aggression. Analyzing the co-occurrence
of ASD with other developmental disorders alone, 96% of children with ASD in a multisite study were reported to have another developmental condition, such as ADHD,
intellectual disabilities, and language or learning impairments (Levy et al., 2010).
Specifically, deficits in language and cognitive abilities have been reported as a
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significant contributor to parental stress (Bebko et al., 1987). In a multi-site study of
more than 2,500 participants, the most prevalent co-occurring developmental condition
among children with ASD was a language impairment (Levy et al., 2010). Currently, the
rate of co-occurrence between ASD and language impairments has been reported to be
3.9%, which is approximately ten times greater than in the general population (ContiRamsden et al., 2006).
Coinciding with co-occurring conditions, a child with ASD has reportedly needed
more prescription medications along with more healthcare visits in comparison to
typically developing children to better meet individual needs (Liptak et al., 2006). As a
result, healthcare costs for an individual with ASD are at least double the costs of a nonaffected individual across the lifetime (Ganz, 2007). Indirectly, caring for an individual
with ASD and co-occurring conditions throughout the lifespan is approximated to cost
over three million dollars (Ganz, 2007). In general, increased use of healthcare and
economic costs associated with caring for an individual with ASD may be an additional
stressor and contribute to poorer caregiver well-being (Montes & Halterman, 2008).
Overall, co-occurring conditions within ASD are more common than an individual
having a sole diagnosis of ASD which may potentially increase caregiving stress to meet
additional child needs (Gillberg & Billstedt, 2000). Salomone et al. (2018) found that cooccurring conditions, such as intellectual disabilities and emotional or behavioral
problems, were significantly associated with caregiver mental health difficulties while
core autism symptoms were not. Further, caregiver reports of depression, stress, burden,
and sleep problems are often associated with raising a child with a co-occurring condition
in addition to ASD (Meltzer, 2011; Montes & Halterman, 2008; Olsson & Hwang, 2001).
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2.2 Caregiver Burden
A caregiver is often defined as an individual who assists with caring for another
individual for no payment or compensation (Hileman et al., 1992). Caregivers may report
feeling burdened as a result of caring for and meeting the needs of another individual
(Lazarus & Folkman, 1984). Zarit et al. (1986) defined caregiver burden as the extent to
which the caregiver perceives adverse impacts on domains of functioning (i.e., social,
emotional, financial, physical, spiritual) as a result of caring. Risk factors for caregiver
burden include characteristics such as low educational attainment, female sex, living with
the care recipient, significant time spent caregiving, social isolation, depression, financial
distress, and an inability to choose the role as a caregiver (Adelman et al., 2014).
Individuals may experience subjective burden and/or objective burden (Montgomery et
al., 1985). Objective burden is often characterized by the amount of time and effort to
complete specific tasks for the care recipient, as well as the impact on social, financial,
and occupational functioning for the caregiver (Sales, 2003). Subjective burden can be
characterized by the emotional well-being experienced by the caregiver, such as
increased feelings of worry, stress, or guilt (Sales, 2003).
Among caregivers of children with ASD, behavioral problems and
communication have been found to contribute to caregiver burden (Altiere & Von Kluge,
2009b). Resources, such as time and financial support, are also associated with increased
burden as raising a child with ASD can be time-consuming and result in less time for
personal interests or social relationships (Altiere & Von Kluge, 2009a; Marsack & Perry,
2018). Caregivers of children with ASD appear to endorse greater levels of burden in
association with ASD severity and caregiver symptoms of depression (Baykal et al.,
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2019). Additional types of caregiver burden include emotional and developmental
domains when caring for a child with ASD (Cadman et al., 2012). Developmental burden
stems from the unique needs and demands of raising a child with ASD (Altiere & Von
Kluge, 2009b; De Fazio et al., 2015) which further isolates caregivers from social
supports. For example, Baykal et al. (2019) found that symptoms associated with
language development contributed to the greatest caregiver burden when raising a child
with ASD. Consequently, emotional burden develops along with the other types of
burden as a result of isolation, lack of time, limited finances and lends to outcomes of
poorer well-being and health, such as depression and stress (Estes et al., 2009; Marsack
& Perry, 2018).

2.3 Caregiver Stress
Beyond feeling burdened by the demands of caregiving in general, parental or
caregiver stress can be uniquely defined as negative feelings associated with the pressure
of raising a well-adjusted child. More specifically, parental stress is often described
within three domains of parent-related stress, child-related stress, and stress within the
parent-child relationship (Abidin, 1995; Deater-Deckard, 1998, 2004). Although a
proportion of caregivers experience stress when raising a child, parents of a child with
ASD report significantly higher levels of caregiver stress in comparison to raising a child
with a chronic medical condition, other developmental disabilities, or no condition at all
(Abbeduto et al., 2004; Bouma & Schweitzer, 1990; Hayes & Watson, 2013; Li et al.,
2018). In a small sample of caregivers of children with ASD (n = 25) and caregivers of
typically developing children (n = 30), 56% of ASD caregivers reported clinically
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significant levels of stress compared to only 6.7% of non-affected caregivers (Li et al.,
2018). Specific aspects contributing to high rates of caregiver stress within this
population have been associated with unique ASD symptomology including behavior
problems (i.e., hyperactivity, conduct), social deficits, diagnostic severity, and
responsibilities associated with managing the effects on family and interpersonal
functioning (Allik et al., 2006; Deater-Deckard, 1998; Glasberg et al., 2006; HamlynWright et al., 2007; Konstantareas & Homatidis, 1989; Norton & Drew, 1994).
Qualitatively, caregivers reported similar stressors related to inappropriate behavior,
concern for the future, and learning and educational opportunities for the child (Tehee et
al., 2009). Another qualitative study found support for the unpredictability of child
behavior, pressure to “fit in”, and caregiver isolation due to familial differences as
contributors to increased stress (Kuhlthau et al., 2014).
Behavioral problems appear to be the most common cause of caregiver stress
within an ASD population (Baker et al., 2002, 2003; Lecavalier, 2006; Lecavalier et al.,
2005; Phetrasuwan & Miles, 2009). More specifically, externalizing problem behaviors,
such as hyper-activity, aggression, and non-compliance are commonly reported as
contributors to parental stress, social disconnection, and lower levels of parental selfefficacy (Benson, 2006; Donenberg & Baker, 1993; Tomanik et al., 2004). Analyzing
differences among maternal and paternal caregivers of children with ASD, Davis and
Carter (2008) found maternal caregivers reported higher levels of stress associated with
the child’s regulation skills, while paternal caregivers endorsed higher levels of stress in
association with the child’s externalizing behaviors. More recently, fluctuations in
caregiver stress were examined in a parallel-process model revealing that increases in
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repetitive and restricted behaviors exhibited by the child were associated with increases
in caregiver stress (Harrop et al., 2016). Overall, child emotional and behavioral
symptoms are predictive of caregiver mental health (Salomone et al., 2018). Sensory
features or behaviors, often referred to as an over- or under-reaction in response to certain
sensory experiences, are common in children with ASD (Baranek et al., 2014) and
contribute to more stress compared to caregivers of children with other developmental
disabilities (Kirby et al., 2015). More specifically, Kirby et al. (2015) reported caregivers
of children with ASD endorse greater objective and internalized strain suggesting distress
related to interruption of relationships or routines, and negative personal feelings, such as
unhappiness or worry, in relation to child sensory behaviors.
Beyond child characteristics, caregivers of children with ASD report stress related
to specific tasks of caregiving. Caregivers report higher levels of stress related to
intervention and advocacy for the care recipient in comparison to stress related to
supportive tasks of daily living (Shepherd et al., 2018). Caregiver characteristics, such as
less social support and single-parent status, have been found to contribute to caregiver
stress, fatigue, and low role satisfaction, along with symptoms of anxiety and depression
(Alnazly & Abojedi, 2019; Ekas et al., 2010; Johnson & Simpson, 2013). High levels of
stress may also contribute to “stress proliferation”, which is described as existing
stressors contributing to additional stressors (Benson & Karlof, 2009). Benson (2006)
associated stress proliferation with the development of depression in caregivers of ASD.
Additional research has supported the role of stress as a contributing factor to caregiver
depression and anxiety, as well and interrupted familial or relational functioning (Fisman
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et al., 1989; Gray & Holden, 1992).

2.4 Caregiver Anxiety and Depression
Associated with stress and burden, caregivers of children with ASD also report
higher levels of anxiety and depression and poorer physical health compared to
caregivers of children with other disabilities or with no diagnosis (Abbeduto et al., 2004;
Glasberg et al., 2006; Hamlyn-Wright et al., 2007; Karst & Van Hecke, 2012;
Phetrasuwan & Miles, 2009; Smith et al., 2008). Compared to a typical adult sample,
caregivers of children with ASD report symptoms of depression and anxiety three to five
times more than other adults (Bitsika et al., 2013). Boyd (2002) identified low levels of
social support as the strongest predictor of anxiety and depression among mothers of
children with ASD.
Examining differences within caregivers of children with ASD, mothers endorsed
significantly higher levels of depression and anxiety in comparison to fathers (Bitsika et
al., 2013). Further, mothers often report higher rates of social anxiety for fear of
judgment from other’s related to the child’s symptoms and behaviors (Gray, 1994;
Kuusikko-Gauffin et al., 2013). Caregiver characteristics, such as lack of knowledge
about ASD, have also been associated with increased caregiver anxiety (Derguy et al.,
2014). In addition to finding positive relationships between caregiver stress, burden,
depression, and time spent on caregiving tasks, Alnazly and Abojedi (2019) found that
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caregivers who are married have been found to experience higher levels of anxiety and
lower levels of depression than divorced caregivers.
Similar to the research linking caregiver stress and child symptomology,
depression and anxiety have also been associated with child behavioral problems in terms
of the extent, severity, and frequency of exhibited behaviors (Baker et al., 2005; Hastings,
2002; Hastings et al., 2005). Additionally, caregiver cognitions, autism severity, and
insufficient social support, have been found to be contributing predictors to the
development of depression and anxiety in this population (Falk et al., 2014; Gray &
Holden, 1992). Ingersoll and Hambrick (2011) further supported the association between
the autism phenotype, symptom severity, and caregiver stress and depression; however,
coping skills, such as the use of social support, was found to mediate this relationship.
Caregivers of children with ASD are often considered to be at psychological risk
based on child symptoms, behaviors, and experiences (Benson, 2006; Khanna et al.,
2011). For example, caregivers of children with ASD have been found to be at greater
risk for developing depression and anxiety if the care recipient with ASD experiences
anxiety and depression (Almansour et al., 2013; Haeffel & Hames, 2013; Strang et al.,
2012). Further, challenging behaviors exhibited by a child with ASD have been found to
contribute to poorer psychological well-being and caregiver health-related quality of life
(HRQOL) outcomes (Allik et al., 2006; Karst & Van Hecke, 2012). Most recently,
Leontine et al. (2020) found that caregivers reported the lowest HRQOL outcomes in
domains of anxiety and depression, along with physical pain and discomfort.
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Caregiver well-being has a direct influence on child behavior problems,
suggesting poor caregiver QOL and child behavior problems can mutually exacerbate
each other (Karazsia & Wildman, 2009; Lecavalier et al., 2005). Using this theoretical
framework along with Goodman and Gotlib’s (1999), recent research has found evidence
for positive cognitions mediating the relationship between caregiver depression and child
behaviors (Bekhet, 2016). Implications of this research suggest the need to target
caregiver well-being to directly improve caregiver outcomes and indirectly improve care
for the child as well.

2.5 Caregiver Health
Much of the existing literature discusses the overall well-being of the child
diagnosed with ASD, but less attention has been given to caregiver health outcomes.
Some research suggests caregivers of children with ASD report the poorest health
outcomes in comparison to caregivers of typically developing children and children with
intellectual disabilities (Allik et al., 2006; Mugno et al., 2007). Li et al. (2018) failed to
find significant differences in diet and health outcomes for ASD caregivers in comparison
to non-affected caregivers, but generalization of findings is limited due to small samples.
Qualitatively, caregivers reported having head, back, and joint aches along with
high blood pressure, sleep deprivation, and exhaustion as health problems perceived to be
related to caregiving (Kuhlthau et al., 2014). Focusing on mothers of children with ASD,
women caregivers are found to be at greater risk for physical health concerns when the
child demonstrates behavioral problems, hyperactivity, and social deficits (Allik et al.,
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2006). In comparison to a typical adult, caregivers of children with ASD have been found
to report lower physical health on pain and general health (Khanna, 2010). When
caregivers were asked to rank domains of health-related quality of life (HRQOL) by
importance, caregivers of children with ASD rated physical HRQOL as the most
important caregiver outcome followed by psychological, social, and environmental health
further supporting the role physical health plays in overall caregiver quality of life (Tung
et al., 2014).
2.6 Caregiver HRQOL
In general, quality of life (QOL) among adults includes domains of interpersonal
relationships, social support, personal development, physical health, rights,
environmental surroundings, family, recreation and leisure, and safety (Verdugo et al.,
2005). Subjective indicators of QOL usually refer to functional evaluations of social and
emotional well-being, while objective indicators are often structural, tangible, or
quantifiable (Hansson, 2002; Lehman, 1988). Health related quality of life (HRQOL) is a
domain within quality of life (QOL) which focuses specifically on individual perceptions
of physical, social, and psychological health outcomes (Donohue, 2002; Khanna et al.,
2011; Testa & Simonson, 1996). In other words, QOL can include general well-being in
the context of broad factors such as economy, politics, and culture whereas HRQOL
focuses on the impact of certain individual factors on perceptions of mental or physical
health (Centers for Disease Control and Prevention, 2000; Ferrans et al., 2005; Gandek et
al., 2004; McHorney, 1999; Wilson & Cleary, 1995). HRQOL has been associated with
sleep quality (Ratcliff et al., 2014), exercise capacity (Lindholm et al., 2003) and activity
levels (Bize et al., 2007). Considering HRQOL in the context of the relationship between
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the caregiver and the child, caregiver’s HRQOL outcomes are evidence of caregiver
adaptation and acceptance to the child’s condition, indirectly while impacting the parentchild relationship and quality of care (Allik et al., 2006; Mugno et al., 2007; Yamada et
al., 2012).
As caregivers of children with ASD face additional stressors and are at increased
risk for the development of individual disorders, it is imperative to understand the effects
of caregiving on the perception of health-related quality of life with previous research
suggesting predictors of QOL vary across populations (Nota et al., 2004). Most studies
report that caregivers of children with ASD reported lower HRQOL than the general
population (Khanna et al., 2011; Kuhlthau et al., 2014), but this finding was unsupported
in a recent study measuring HRQOL with a different instrument (Leontine et al., 2020).
Child behaviors exhibited by children with ASD, such as hyperactivity and conduct, were
associated with poorer caregiver HRQOL (Allik et al., 2006; Tung et al., 2014). In
addition to behavioral problems, autism severity was found to significantly predict
caregiver psychological and physical HRQOL (Khanna et al., 2011). Between childrelated, parent- related, and parent-child interaction domains of caregiver stress, parentrelated stress was found to have the strongest associations with all four domains of
HRQOL outcomes in a sample of caregivers of children with ASD from Taiwan (Tung et
al., 2014). Poor perception of individual HRQOL can influence long-term quality of care
for the child with ASD and the family as a unit (Tung et al., 2014).
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2.6.1 Impact of Caregiver Stress on HRQOL

Caregiver stress is often linked to depression, anxiety, and poor HRQOL (DeaterDeckard, 2004). Among caregivers of children with ASD, parental stress was the only
significant predictor of QOL for both mother and father caregivers when compared to
additional factors of dysfunctional parent-child interactions, household income, or even
child age and number of siblings (Dardas & Ahmad, 2014a). Further, caregiver stress was
significantly related to both caregiver physical and mental HRQOL among caregivers of
children with high-functioning ASD (Lee et al., 2009). Higher levels of caregiver stress
not only impact the caregiver, but can be associated with less parental effectiveness in
obtaining services and providing quality care for their child due to poorer physical and
mental health (Deater-Deckard, 1998; Hastings et al., 2006). Parental stress has been
related to child behavior problems (Baker et al., 2003; Donenberg & Baker, 1993),
depression (Anastopoulos et al., 1992), anxiety (Deater-Deckard et al., 1994), and
attention difficulties (DuPaul et al., 2001) further exacerbating the cycle of contextual
factors and HRQOL.
Over time, caregivers of children with ASD report a negative impact of stressors
on HRQOL (Benson, 2018). In a longitudinal 12-year study, Benson (2018) found that
caregivers who endorsed stress and depressed mood also had poorer self-rated health.
Further, increased individual ratings of maternal depression related to poorer perception
of health. Overall, results suggest that increased stress contributes to caregiver depression
which contributes to poorer perception of health. This study demonstrates the impact of
child and stress on HRQOL over time (Benson, 2018).
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2.6.2 Impact of Caregiver Burden on HRQOL
Caregiver burden can be more clearly defined by dimensions of disturbed or
disrupted family relationships, financial costs, social performance, required assistance for
activities of daily living, and problem behavior of the individual in care (Maurin & Boyd,
1990). Objective burden, or observable factors of strain (i.e., financial, occupational, or
social functioning) and subjective burden, also referred to as emotional expression of
strain from care (i.e., worry, distress, or fatigue) are domains of burden (Sales, 2003).
Both subjective and objective types of burden are inversely related to HRQOL and are
predictive of caregiver reports of HRQOL (Hughes et al., 1999). Burden has also been
found to explain a significant amount of variance in caregiver HRQOL (Hughes et al.,
1999).
Khanna (2010) was the first to examine the relationship between burden and
HRQOL among caregivers of children with ASD. In this study, caregiver burden was
found to have an inverse relationship with mental HRQOL, with caregiver burden also
being the strongest predictor of mental HRQOL (Khanna, 2010). Considering the inverse
relationship between caregiver burden and caregiver quality of life, Marsack and Samuel
(2017) investigated the mediating effect of informal and formal social support on this
relationship. Informal support was found to be the only significant mediator between
caregiver burden and HRQOL outcomes. Marsack-Topolewski and Church (2019) further
examined the impacts of developmental, emotional, and financial burden more in-depth
among caregivers of adult children with ASD. Developmental burden, followed by
financial strain, were found to be the strongest predictors of caregiver quality of life
outcomes.
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2.6.3 Impact of Caregiver Sleep on HRQOL
Caregiver sleep quality and problems have been linked to poorer HRQOL
outcomes, such as depression, within various caregiving populations (Chang et al., 2007;
Cupidi et al., 2013). In a sample of maternal caregivers of young children with dysplasia,
sleep quality was reported as the most significant predictor of caregiver QOL (Feeley et
al., 2014). Parent-reported sleep problems have been associated with poor general health
in a population-based study of caregivers of typically developing preschoolers (Martin et
al., 2007). Among caregivers of typically developing children and children with
developmental disabilities, child sleep problems further exacerbate caregiver burden and
family stress (Doo & Wing, 2006; Polimeni et al., 2005).
Children with ASD demonstrate significantly more sleep problems compared to
typically developing children (Krakowiak et al., 2008; Sivertsen et al., 2012). More
specifically, difficulty initiating and maintaining sleep are reported as the most prevalent
sleep problems among children with ASD (Krakowiak et al., 2008). As children with
ASD have been found to present with sleep problems, research has also demonstrated that
caregivers of children with ASD also report increased fatigue (Giallo et al., 2013).
Bidirectionality can be seen between quality of the child’s sleep and caregiver mood,
stress, and sleep. In a pilot study, maternal sleep quality was predicted by child sleep
quality and predictive of maternal mood, stress, and fatigue (Meltzer & Mindell, 2007). A
sleep intervention tested prolonged-release melatonin for children with ASD and
evaluated impacts on child behavior, child sleep, and caregiver HRQOL outcomes. While
caregiver outcomes significantly increased with improved daytime behavior as a result of
treatment, caregiver sleep itself did not improve until months into treatment (Maras et al.,
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2018). Researchers posited that caregiver HRQOL may be mediated by improvement in
child behavior and not directly by child sleep improvement (Schroder et al., 2019).
Using daily diaries for 14 days, mother-father dyads of children with ASD
recorded the quality of their sleep the previous night which was examined in relation to
child behavior ratings and psychological state (i.e., positive or negative affect) the next
day (Mihaila & Hartley, 2018). Looking at the between-person differences, poor sleep
quality was associated with level of reported behaviors for mothers whereas sleep quality
moderated the relationship of reported behaviors and self-reported psychological state for
fathers. Further, child-related issues had less of an impact on paternal psychological wellbeing even after a night of poor sleep quality (Mihaila & Hartley, 2018). This study
demonstrated the impact of sleep quality on perception of child behavior and a
component of caregiver HRQOL.
2.6.4 Impact of Family Functioning on HRQOL
Family QOL has been found to be heavily impacted by caregiver demands and
burdensomeness when raising a child with chronic illness (Sales, 2003). For families of
children with developmental disabilities or delays, caregivers who reported greater wellbeing, maintained a positive outlook on life, restructured negative thoughts, establish
balance in care roles, and practice adaptive coping were also found to have greater family
QOL (Nota et al., 2004). Family characteristics have also been found to contribute and
predict caregiver HRQOL among children with ASD (Ji et al., 2014). Higher
socioeconomic status and more children in the household have previously been
associated with less caregiver stress and better HRQOL in this population (Dardas &
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Ahmad, 2014a). Lee et al. (2009) found that the number of siblings in the family of a
child with ASD also predict greater caregiver physical health. Notably, families with
more than three children with special health care needs reported lower HRQOL and
greater caregiving burden (Kuhlthau et al., 2014). Overall, family functioning has been
found to be a significant predictor of HRQOL among children with ASD.
Previous research suggests caregivers of children with ASD experience high rates
of stress, burden, depression, and anxiety, as well as poor perceptions of health (DeaterDeckard, 2004; Tung et al., 2014). Further, these factors are found to be significant
predictors on family functioning and caregiver HRQOL (Benson, 2018; Khanna, 2010).
While there is substantial literature supporting the impact on caregiver HRQOL, the
literature appears to be lacking in understanding these daily experiences and evaluating
potential factors that may protect caregivers and children from poorer functioning.

2.7 Resourcefulness
To combat increasing rates of stress and impaired emotional well-being among, it
is imperative to identify potential resiliency factors for enhanced quality of life.
Resilience can be described as one’s capacity to cope with stressors and resist negative
effects (Luthar & Cicchetti, 2000). Other definitions refer to resilience as a personal trait
allowing one to bounce back from setbacks and positively adjust to adversity (Holling,
1973; Tedeschi & Kilmer, 2005; Walker et al., 2004).
Within the umbrella of resilience, the construct of resourcefulness has also been
examined as a protective factor to obtain better health, quality of life outcomes, and
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resilience (Zauszniewski, 1996). Resourcefulness originated with Meichenbaum (1977)
first referring to the theoretical model of learned resourcefulness as comprised of coping
skills such as self-monitoring, problem-solving, emotion regulation and self-control.
Expanding upon this, Rosenbaum (1983,1990) suggested four main components of
learned resourcefulness including positive self-talk, problem-solving, delayed
gratification, and level of perceived self-efficacy. Later, Rosenbaum (1993) added to this
theory by emphasizing self-control as categorized into domains of redressive,
reformative, and experiential self-control. Building off of early theories, learned
resourcefulness has been found to have a positive relationship with maternal sense of
competence, efficacy, and satisfaction (Ngai et al., 2010), better academic stress
management (Akgun & Ciarrochi, 2003), and overall quality of life (Zauszniewski &
Bekhet, 2011). Inversely, learned resourcefulness has a negative relationship with
depression symptoms and avoidance (Akgun, 2004). Within these theories of learned
resourcefulness, both Meichenbaum and Rosenbaum emphasize skills that are focused on
internal, self-help functions of coping (Zauszniewski, 2016).
Based on the limitations of individuals relying only on internal resources,
researchers continued to explore resourcefulness in terms of seeking external assistance
for coping (Nadler, 1990; Rapp et al., 1998). Social resourcefulness is viewed as
engaging in behaviors to ask, direct, and maintain communicative behaviors that support
relationships with others (Rapp et al., 1998). In an initial study of this construct, Rapp et
al. (1998) found social resourcefulness to be significantly associated with social support,
caregiver quality of life, depression, caregiving benefits, and health status. Although
Rachman (1990) introduced the two dimensions of personal and social resourcefulness,
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Zauszniewski (1996) was the first to research the impact of both forms subsumed under
the general construct of resourcefulness. Personal (learned) resourcefulness emphasizes
intrapersonal functioning, whereas social resourcefulness emphasizes interpersonal
functioning during difficult times (Zauszniewski, 2006). Other sub-types or dimensions
of resourcefulness have been suggested to exist including sexual, academic, and spiritual
domains to list a few (Zauszniewski 2016, 2018). More recently, Zauszniewski (2018)
included spiritual resourcefulness as a third domain of the middle range theory. To
examine the impact of personal, social, and spiritual resourcefulness on caregiver stress,
depression and self-reported health, researchers grouped individuals based on high or low
resourcefulness and spiritual practices to examine effects on perceived health outcomes
(Zauszniewski et al., 2019). Results support the differentiation of spiritual practices as an
additional dimension to social and personal resourcefulness as part of Zauszniewski’s
theory of resourcefulness evidenced by significant correlations between constructs of
resourcefulness, perceived health, and caregiver outcomes of depression and stress.
However, spiritual practices did not significantly impact quality of life outcomes when
entered into the regression model despite significant correlations (Zauszniewski et al.,
2019). Consistent with Zauszniewski’s theoretical model (Zauszniewski, 2016), findings
further support the need to evaluate levels of resourcefulness to help in improving quality
of life and perceived health outcomes (Zauszniewski et al., 2019).
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2.7.1 Zauszniewski’s Middle Range Theory
Developments within the literature over the years have expanded to include
Zauszniewski’s middle range theory of resourcefulness (Zauszniewki, 2006; 2012). This
cognitive-behavioral approach to resiliency is comprised two domains of resourcefulness,
social and personal resourcefulness. Resourcefulness as a construct is a collection of
problem-solving skills, coping strategies, and self-control techniques, as well as
emotional regulation skills with the theoretical aim of managing adverse situations and
maintaining health outcomes (Zauszniewski, 2006; Zauszniewski et al., 2006).
Components of the middle range theory of resourcefulness include contextual factors,
process regulators, and quality of life indicators (Zauszniewski, 2016). Contextual
factors, or antecedents, can be further divided into intrinsic and extrinsic contextual
factors. Intrinsic factors are intrapersonal whereas extrinsic are external factors existing
outside of the individual, such as child diagnosis or behaviors (Zauszniewski, 2006).
Process regulators are interceding factors existing within the individual that further
explain a relationship or buffer the effects of the contextual factors on levels of
resourcefulness (e.g., caregiver cognitions). Quality of life is often determined by health
and well-being outcomes (Zauszniewski, 2016). The interplay of contextual factors,
process regulators, and quality of life outcomes related to resourcefulness comprise
Zauszniewski’s middle range theory which cumulatively build a foundation for
understanding resourcefulness within caregiving populations. Given the underlying
theoretical framework, this protective construct of resourcefulness has been studied
within populations, such as caregivers, who are at higher risk for greater stress and
decreased quality of life. Themes throughout the caregiving literature reveal associations
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between resourcefulness and depressive symptoms, anxiety, perceived burden, and
reports of overall health status (Bekhet, 2013, 2015).

Resourcefulness
-

Personal (internal coping)
Social (external support
seeking)

Quality of Life Outcomes
Contextual Factors
(Internal and External)

(Depression, Anxiety,
Stress, Sleep)

Process Regulators
(Cognitions and beliefs)

Figure 1. Key Constructs of Middle Range Theory of Resourcefulness (Zauszniewski,
2006, 2012).

2.7.2 Resourcefulness within Caregiving Populations
Resourcefulness has been investigated among caregivers due to elevated levels of
stress, strain, burden and overall poorer HRQOL often associated with demands of
caregiving. Positive relationships between resourcefulness and an individual’s ability to
adapt, manage stress, and perceive better health and well-being has been shown
throughout most of the caregiving literature (Zauszniewski, 1996, 2006; Zauszniewski et
al., 2005, 2006, 2012). Most of the research on resourcefulness has been among
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grandmother caregivers, caregivers of adult individuals with dementia, caregivers of adult
individuals with serious mental illness, and caregivers of technology-dependent children.
Grandmother caregivers were identified as high-risk individuals for increased
stress, depression, more strain, and less support when providing multi-generational care
for children (Musil et al., 2009, 2013). To determine the need of resourcefulness training
(RT) for this caregiving population, grandmothers were asked to report their perceived
need for RT before and after receiving the intervention (Zauszniewski et al., 2012). Only
72% of caregivers reported needing RT prior to the intervention, yet 88% endorsed
needing it after the intervention suggesting a perceived need for RT after knowledge of
useful skills to improve well-being (Zauszniewski et al., 2012). In a five-year
longitudinal study among grandmother caregivers, results demonstrated a negative
relationship between higher levels of resourcefulness and fewer depressive cognitions
(Musil et al., 2013). Compared to biofeedback and journaling interventions,
grandmothers have found RT as feasible and acceptable to minimize stress, decrease
depression, and enhance quality of life (Zauszniewski & Musil, 2014; Zauszniewski et
al., 2013).
Resourcefulness has also been studied among caregivers of adults with dementia
or Alzheimers as caregivers within this population report adverse effects of caregiving
such as increased stress and burden, low self-efficacy for ability to provide required care,
worry for the future of the adult in care, and poorer physical health (Gonzalez et al., 2011,
2014). Within this population, positive cognitions explained 31% of the variance in
resourcefulness and played a mediating role on the relationship between caregiver burden
and resourcefulness (Bekhet, 2013), as well mediating the relationship between predeath
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grief and perceived stress (Kobiske et al., 2019). After receiving RT, 82% of caregivers
verified the need for RT as opposed to only 74% perceiving a potential need at baseline
supporting the perceived need for resourcefulness skills (Zauszniewski et al., 2015).
Further, 94% of caregivers in this sample supported the need for RT for all other
caregivers as well. Following a 6-week RT intervention of group support, stress
management, and psychoeducation, caregivers who received RT were found to have
increased levels of resourcefulness skills with medium effect size at post- treatment
(d=0.54) and still a small effect size (d=0.36) at follow-up, along with decreased levels of
anxiety and worry (Gonzalez et al., 2014). Caregivers reported acceptability and
feasibility of RT through methods of digital voice recording and journaling, with higher
resourcefulness scores for caregivers given a choice of method (Zauszniewski et al.,
2016). More recent research has shown relations between increased disruptive and
emotional behaviors exhibited by the care recipient (i.e., adult with dementia) and lower
resourcefulness, greater stress, and more frequent depression experienced by the
caregiver (Zauszniewski, et al., 2018) However, Gonzalez et al. (2014) found that
problem behaviors of the care recipient also decrease following RT. Additionally,
caregiver resourcefulness mediates the relationship between care recipient depressive
symptoms and caregiver depressive symptoms (Zauszniewski & Burant, 2020), further
supporting the role of resourcefulness on HRQOL for the caregiver and family as a
whole.
For caregivers of adults with serious mental illness, especially female caregivers,
experiences of burden, negative cognitions, HRQOL, and stigma by association is
perceived to be worse than the general population (Fleischmann & Klupp, 2004). Greater
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personal resourcefulness among caregivers in this population has been associated with
care recipient’s age and time since diagnosis suggesting adaptability over time
(Zauszniewski et al., 2008). Looking closer at differences across demographic groups,
Caucasian caregivers reported greater burden than African-American caregivers, yet
burden among African-American caregivers correlated to lower personal resourcefulness
and poorer mental health (Zauszniewski et al., 2008).
Mothers of technology-dependent children have also been identified for potential
negative health outcomes with up to 40% of caregivers at high risk for clinical depression
(Toly et al., 2012). Resourcefulness, specifically low levels of personal resourcefulness,
has been associated with depressive symptoms within this population (Toly & Musil,
2015). An RT intervention with 22 mothers utilizing journaling was found to have a
small to medium (d = 0.22 - 0.52) effect size on negative emotion and depression
cognitions (Toly et al., 2014). Feasibility, acceptability, and fidelity of daily journaling as
reinforcement of the skills learned during RT was seen among caregivers in this
population through use of skills including organizing daily activities, relying on friends
and family, and reframing the situation positively (Toly et al., 2016). As implicated in
resourcefulness literature across caregiving populations, studies further support the
positive role of resourcefulness and related skills on HRQOL as well the need to continue
developing interventions for at-risk caregiving populations.
2.7.3 Resourcefulness in Caregivers of Children with ASD
Relating to research suggesting poorer quality of life outcomes for caregivers of
children with ASD, the construct of resourcefulness has been studied within this
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caregiving population. The first resourcefulness study among caregivers of children with
ASD used a sample of 95 recruited virtually through the Interactive Autism Network
(IAN). Bekhet et al. (2012) examined the effects of caregiver burden (i.e., risk factor) and
positive cognitions (i.e., protective factor) on resourcefulness, also referred to as an
indicator of resilience. In a regression model, positive cognitions significantly predicted
levels of resourcefulness and explained 32% of the variance (Bekhet et al., 2012).
Positive cognitions were further evaluated as a mediator between caregiver burden and
resourcefulness. Hierarchical regression demonstrated that caregiver burden explained
12% of the variance in resourcefulness and 34% of the variance in positive cognitions.
The last step of the regression model supported the role of positive cognitions as
mediating the relationship between caregiver burden and resourcefulness (Bekhet et al.,
2012). While this study was the first to find mediating effects of positive cognitions on
caregiver burden and resourcefulness among caregivers of ASD, the moderation model
failed and limitations include limited generalizability to different populations, small
sample size, and lack of assessment over time.
Positive cognitions and resourcefulness are often considered protective or
resilience factors for caregivers who are at risk for poorer HRQOL as evidenced by
previous research. In a small sample of caregivers of children with ASD (n = 109),
positive relationships were found between self-reported health and positive cognitions
(r = .31), resourcefulness (r = .31), and overall well-being (r = .49), while depressive
symptoms and health were significantly negatively (r = -.32; Bekhet, 2013). Caregivers
were found to have significantly lower levels of depression and greater levels of positive
cognitions and resourcefulness when they rated their physical health to be excellent, in
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comparison to caregivers who rated their physical health as fair or good (Bekhet, 2013).
More recently, Bekhet and Garnier-Villarreal (2018) further analyzed this data in another
secondary analysis to examine the mediating effects of positive cognitions on depression
and resourcefulness within an ASD caregiving population. Consistent with previous
research, depression was negatively related to positive thinking and resourcefulness,
including social and personal resourcefulness (Bekhet & Garnier-Villarreal, 2018).
Positive thinking and personal resourcefulness were found to have a positive relationship.
Furthermore, positive cognitions demonstrated mediating effects on personal
resourcefulness and depression (Bekhet & Garnier-Villarreal, 2018).
Psychometrics of the Resourcefulness Scale (RS) were examined in a secondary
analysis from two prior cross-sectional studies resulting in a combined sample of 204
caregivers of children with ASD (Bekhet et al., 2012; Bekhet & Zauszniewski, 2014).
Bekhet and Zauszniewski (2014) reported the RS to have acceptable internal consistency
(α = 0.90) and adequate validity as demonstrated by a factor analysis supporting the
presence of two factors (Bekhet & Zauszniewski, 2014). Construct validity was
supported by positive correlations between resourcefulness, positive cognitions and wellbeing, along with negative associations between resourcefulness, depression, and
caregiver burden (Bekhet & Zauszniewski, 2014). Initial research indicates the RS to be a
valid and reliable measure to be used among caregivers of children with ASD. Given
sample size limitations, no assessment of temporal stability, and lack of a comparative
control group, Rossetti (2018) further analyzed psychometric properties in a larger
sample of caregivers of children with ASD (n = 287) and a comparison control sample (n
= 207) of caregivers of non-affected children. Results supported the reliability and
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validity of the RS as evidenced by an adequate internal consistency within a larger
sample of ASD caregivers (α = .88) and a non-affected caregiving sample (α = .96).
Within the ASD sample, the RS scale did not retain adequate test-retest reliability within
the ASD diagnostic group from Time 1 to Time 2 (r =.087, p =.434) suggesting
resourcefulness may be more dynamic and change based on context as opposed to a
static, dispositional trait (Rossetti, 2018).
Previous research was limited in examining all components of the middle range
theory of resourcefulness including contextual factors, process regulators and quality of
life indicators. Along with further investigating the psychometric properties of the RS,
Rossetti (2018) examined the predictive role of child behaviors and resourcefulness on
caregiver health-related quality of life outcomes (HRQOL) within an ASD population
through linear regression. Child behaviors significantly predicted and explained 10.2% of
variance in caregiver HRQOL, but failed to predict caregiver resourcefulness. Caregiver
resourcefulness also significantly predicted caregiver HRQOL and explained 4.8% of
variability (Rossetti, 2018). When examining relationships further in mediation,
resourcefulness was not fully supported as a mediator on child behavior and caregiver
HRQOL (Rossetti, 2018.). More recently, resourcefulness was conceptualized as a
moderating factor between child symptom severity (e.g., behavior) and caregiver stress
outcomes (Khowaja, 2017). Khowaja (2017) found that caregiver resourcefulness
significantly moderated the relationship between child symptoms and caregiver stress
among caregivers of children with neurodevelopmental differences. In other words,
caregivers who experienced low levels of resourcefulness reported high levels of child
symptom severity and caregiver stress (Khowaja, 2017).
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Although recent studies support the importance of assessing caregiver
resourcefulness as it is predictive of caregiver stress, well-being and HRQOL outcomes
(Bekhet & Garnier-Villarreal, 2018; Rossetti, 2018), most of these studies are limited by
asking caregivers to reflect on past experiences that influence reported HRQOL. There is
little understanding on the daily impact of both positive and negative caregiver
experiences which contribute to short and long-term HRQOL.

2.8 Ecological Momentary Assessment
Ecological momentary assessment (EMA; Stone & Shiffman, 1994) is an example
of real-time, repeated assessment of chosen variables in one’s natural environment
throughout the day. Without the controlled laboratory setting, EMA allows for greater
ecological, external, and internal validity considering individuals participate in various
natural environments (Yoshiuchi et al., 2008). EMA allows for evaluation in the moment
which reduces the opportunity for retrospective or memory bias often present when
assessment occurs at a later time (Shiffman et al., 2008). Maes et al. (2015) also found
individuals rely more on semantic memory during retrospective assessment due to
episodic memory declining over time and contributing to memory recall bias. Through
assessing individuals in the moment, EMA provides the potential for measurement of
dynamic within-person changes across time and environments. Contextual factors, such
as sleep and affect, are related to perceptions of mental states and can ultimately impact
reporting if not assessed in shorter, more frequent time frames (Libman et al., 2000;
Wenze & Miller, 2010). Intervention research methodology often includes assessment of
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outcomes at pre- and post-intervention to measure change which lends to inherent
limitations on inference of causal relationships. Expanding upon limitations of
retrospective and infrequent reporting, EMA allows for assessment throughout the
duration of intervention for further causal analyses, better understanding of variation
across time, and experiential reporting further limiting bias (Coyne & Gottlieb, 1996;
Shiffman et al., 2008). Overall, use of EMA methodologies has many advantages through
opportunities to evaluate dynamic processes in natural environments which provides
more insight into individual moods, behaviors, and health across time and settings
(Delespaul, 1995).
EMA is often used interchangeably with experience sampling methodology
(ESM) as both are used for frequent assessment of individual thoughts, feelings, and
behaviors (Csikszentmihalyi & Larson, 1987). Originating in social psychology research,
ESM has been used to study psychopathology, severe mental illness, and mood disorders
(Aan het Rot et al., 2012; Delespaul, 1995; Walz et al., 2014). Minimal differences exist
between the methods with EMA focusing more on momentary experiences and dynamic
changes of psychological factors. ESM is more representative of general phenomenon as
it engages participants in repeated random assessments throughout the day. For
participants, results demonstrate improved resilience and use of natural rewards through
self-monitoring with ESM (van Os et al., 2017). Additionally, it allows participants to
become actively aware of their own experiences and care (Wichers et al., 2011). For
clinicians, momentary assessments allow for a more individualized look at symptoms,
dynamics of health, and patterns of reactivity and resilience across environments further
enhancing care (van Os et al., 2017).
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Subjective bias appears to prevalent in retrospective reporting of HRQOL related
to intensity and frequency of experiences, especially in relation to the most extreme or
most recent events (Solhan et al., 2009). Inaccurate responses and lack of validity have
been demonstrated for retrospective assessment of HRQOL specifically (Blome &
Augustin, 2015; Schwartz & Rapkin, 2004). Individuals who have more frequent or
fluctuating experiences, such as variable mood or stress levels, are at risk for less
accurate recall than individuals with more stable experiences and environments (Stone et
al., 2005). For example, caregivers of individuals with dementia reported higher levels of
perceived stress at home in comparison to when reporting at the research center
suggesting support for the impact of context and recall on validity of responses (Fonareva
et al., 2012).
EMA was first implemented as a daily diary requiring individuals to complete
assessments in writing at frequent intervals throughout the day (Csikszentmihalyi &
Larson, 1987). Direct behavioral observations in natural environments and tracking intime physiological reactions were other methods of conducting early iterations of EMA
(Stone & Shiffman, 1994). Although use of daily diaries allowed for more frequent data
collection, limitations of this method included lack of access to paper recording materials
and accurate time of reporting (Stone et al., 2002). Stone et al. (2002) found that
although the completion rate of data reporting was 90% for both paper and electronic
daily diary methods, only 11% of participants used the paper diaries in real time.
Misleading or “fake” survey completion highlights limitations of paper diaries when used
in EMA research (Stone et al., 2003). To address this methodological limitation,
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computerized or electronic diaries were developed to enhance real-time survey
engagement and completion (Stone & Shiffman, 2002).

2.8.1 Technology and EMA
Technology has been incorporated in various EMA studies using palm-pilot
computers (Litcher-Kelly et al., 2004; Shiffman et al., 2008; Turner et al., 2004), watch
computers (Yoshiuchi et al., 2007), and an electronic telephone system (Camilleri et al.,
2000). More recently, applications have been used to conduct mobile EMA (mEMA) for
convenience, availability, completion rates, and increased personalization in research
(Barlow & Nock, 2009). Mobile health (mHealth) applications have often been used
along with EMA for the benefits of real time self-assessment, symptom tracking, use of
visual graphics, and timely interventions, such as provision of psychoeducation or
resources (Luxton et al., 2011). mHealth was originally defined as “mobile computing”
and “communication technologies for health care” since its inception in 2003 (Istepanian
& Woodward, 2016).
The use of mHealth or mEMA applications in clinical research have been
increasing (Istepanian & Woodward, 2016; Ruwaard et al., 2018). To evaluate HRQOL,
Maes et al. (2015) used mEMA methodologies to deliver signal-contingent assessments
to both healthy and clinical populations over six days. Results supported the use of
momentary assessment to predict within-person variations (Maes et al., 2015).
Additionally, participants reported acceptability and usability of mEMA (Maes et al.,
2015), but this study was limited in assessment of feasibility. The use of mEMA
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technologies remain less studied among caregiving populations and specifically,
caregiving populations of children with ASD (Bangerter et al., 2019; Dennison et al.,
2013).
2.8.2 mEMA and ilumivu
Ilumivu (https://ilumivu.com/) is an American based technological company
specializing in the development of phone-based applications for mobile ecological
momentary assessment (mEMA). Ilumivu partners technological experts with researchers
for selection of surveys, prompt schedules and types, and logic branching. To ease
participant burden and increase validity of real-time data, applications developed by
ilumivu are available for download on both Apple and Android smartphones. The app
software captures active data through participant interaction and has the ability to collect
passive data (e.g., geolocation). To protect participants personal information, ilumivu
generates encrypted codes as identifiers. Throughout data collection, researchers are able
to view and download assessment responses recorded through the application. Data can
be collected through different types of prompts including a) time-based, b) signal-based,
and c) event-based prompts. Time-based sampling is contingent on participants
completing questions at specific times of the day (e.g., wake-up). Signal-based surveys
are contingent on cellular notifications delivered to the participant to complete a survey.
Last, event-based prompts refer to assessment whenever a specific event occurs (e.g.,
child behavior). When participants are out of cellular or WiFi range, individual responses
are stored until the device returns to cellular range. When participants are within cellular
or WiFi range, individual responses are automatically uploaded to the online server when
assessment questions are completed.
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Various EMA protocols have used the ilumivu software platform among pregnant
mothers (Glynn et al., 2018), college students (John-Henderson et al., 2019), individuals
with substance use (Mackesy-Amiti & Boodram, 2018; Shrier et al., 2018), suicidal
thoughts or behaviors (Nuij et al., 2018), and medical conditions, such as traumatic brain
injuries (Graham, 2016), to name a few. Certain individual characteristics, such as
potential depression and female gender, have been associated with greater mEMA
participation (Mackesy-Amiti & Boodram, 2018). Research has supported the feasibility
of mEMA with participant compliance or survey completion rates over 70% as
acceptable (Dunbar et al., 2010; Garcia et al., 2014; Juengst et al., 2015; Kirk et al.,
2013).
2.8.3 mEMA in Caregiving Populations
EMA has been used to measure real-time experiences of caregivers of individuals
with varying conditions to better understand stress and caregiver burden impacted by
caregiving characteristics. Through mEMA, caregivers of young children were found to
exhibit a greater range of positive and negative emotion when actively caregiving for
their child in comparison to times without the child (Kerr et al., 2020). Focusing on
caregivers of children with asthma, Everhart et al. (2018) used mEMA to assess how
typical daily experiences such as caregiver mood, comfort in community setting, and selfefficacy related to caregiving demands of child. Increased asthma symptoms exhibited by
the child were associated with caregivers reporting lower levels of neighborhood safety
and lower caregiver ability to manage asthma symptoms (Everhart et al., 2018).
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Contextual factors, such as perceptions of meeting caregiving demands and comfort in
community, relate to perception of child symptoms.
Beyond physical health conditions, EMA is considered to be ecologically valid
and successfully implemented among families and children with attentiondeficit/hyperactivity disorder (ADHD). Caregiver distress levels were supported as
dynamic factors within and between days as evidenced through mEMA studies (Whalen
et al., 2009, 2011). Further, Whalen et al. (2009) found caregivers of children with
ADHD also reported lower satisfaction, less parenting efficacy, and feeling limited due to
child symptoms in comparison to caregivers of non-affected children. mEMA
methodology illuminated times of increased parental stress within this population during
the morning when getting ready and on weekends (Whalen et al., 2006a, 2006b). Across
the 8 studies focusing on caregivers in the systematic review, the average caregiver
survey completion rate was approximately 88% indicating adequate feasibility in using
an mHealth app (Miguelez-Fernandez et al., 2018).
2.8.4 mEMA in ASD
In light of increased diagnostic rates of ASD, some researchers have posited
mobile apps as the future treatment mechanism of ASD for accurate and valid
measurement and individualized treatment for differing behavioral, cognitive, emotional
symptom presentations (Damiano et al., 2014). However, mEMA technology has been
minimally researched within children and families affected by ASD. Most research in this
area has focused on the effectiveness of mobile application devices and treatments for the
individual diagnosed with ASD (Moon et al., 2019).
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The first mEMA application to focus on children with ASD and the impact on
caregiver QOL and anxiety was SMARTAUTISM (Bonnot et al., 2016). In this
prospective, longitudinal study protocol, caregivers would answer questions about the
child including ASD symptoms, behavior, social activities, and sleep at least twice a
week over 6 months. Additionally, caregivers were asked about quality of life outcomes
such as anxiety, psychological status, and interpersonal functioning (i.e., social support,
occupational, domestic tasks) once a month or weekly. Caregivers reported responses
with a visual analogue scale and were provided with educational feedback dependent on
responses (Bonnot et al., 2016). Although components of the application focused on both
the child and the caregiver, the study protocol was prospective without follow-up results
supporting the effectiveness or feasibility of this project.
More recently, Ness et al. (2017) developed the Janssen Autism Knowledge
Engine (JAKE) and found it to be feasible in measuring symptoms of ASD. In 2019,
Ness and colleagues continued evaluating the usability of JAKE through the MyJAKE
mobile app for caregiver reporting and JAKESense for biological measurement of
symptom change and treatment outcomes of the individual with ASD. Overall, results
indicated that caregivers found the technological tool as easy or very easy to use (69%74%) and physiological results from biosensors demonstrated significant differences
between typically developing individuals from individuals with ASD through methods
such as eye tracking and facial expressions further correlating with autism symptomology
(Ness et al., 2019). Bangerter et al. (2019) conducted another observational study using
my JAKE. Over half the participants indicated positive experiences using the app and
would likely use it outside of study parameters further suggesting usability, acceptability,
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and feasibility of an mEMA tool within this population. General limitations of mEMA
research include additional burden completing assessments throughout the day, which
could be viewed as another demand of caring for the individual with ASD (Ness et al.,
2019). Despite benefits of real-time measurement of symptoms and outcomes, the
technological tool retains focus on the child and fails to evaluate caregiver mood, sleep,
behavior, stress, or quality of life (Ness et al., 2019).
In summary, recent technological advancements have allowed for frequent,
repeated daily measurements to better understand contextual and dynamic experiences of
caregiver and family functioning throughout the day related to overall outcomes, mostly
among caregivers of chronically ill children or children with ADHD (Everhart et al.,
2018; Whalen et al., 2009, 2011). Use of this methodology has been limited among
caregivers of children with ASD and has only emphasized child symptomology
(Bangerter et al., 2019; Bonnot et al., 2016; Ness et al., 2017, 2019). Despite significant
research supporting the impact and predictive nature of stress, mood, sleep, and
protective factors such as resourcefulness, on caregiver HRQOL, no studies to date have
examined daily experiences of caregivers of children with ASD through the use of a
mEMA tool, which would further illuminate the dynamic and contextual factors of
within-day experiences across individuals contributing to overall caregiver well-being.
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CHAPTER III
STATEMENT OF PURPOSE

Contextual factors such as sleep (Meltzer & Mindell, 2007), caregiver affect
(Wenze & Miller, 2010), physical health, child behavior, and even resourcefulness
(Rossetti, 2018) have been found to predict caregiver HRQOL. These factors are dynamic
and changing based on contextual and environmental circumstances, therefore it is
imperative to evaluate the impact of these factors in real time to better understand
caregiver well-being and quality of life. Previous studies are limited due to reliance on
retrospective caregiver reports of environmental events or emotional well-being.
Experiences considered to be routine are increasingly subject to error during recall and
reconstruction of typical events (Bradburn et al., 1987; Shiffman et al., 2008). In
comparison to real-time assessment, caregivers have been found to report increased or
worse symptoms when retrospectively reporting (Jones et al., 2015). Various studies have
found that individuals reporting affective states are biased reporters and even more so if
emotionally dysregulated given a predisposition to recall negative information (Edwards
et al., 1992; Gentzler & Kerns, 2006; Solhan et al., 2009). As children have observed to
struggle with retrospective self-reporting about experiences and behaviors after
completion (Kamphaus & Frick, 2005), caregivers likely have similar difficulties given
the demands, distractions, and various experiences within and across days.
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More specifically, retrospective reports of HRQOL are less valid and accurate
given the dynamic nature of quality of life. When compared to EMA, retrospective
reports of HRQOL were unable to predict symptom or mood changes as well as dynamic,
momentary assessment (Maes et al., 2015). Considering the bidirectional, predictive
relationship between child sleep, maternal sleep and subsequent fatigue, mood
disturbances, and stress (Meltzer & Mindell, 2007), EMA allows for between- and
within- day evaluation of contextual factors ultimately impacting caregiver outcomes and
resourcefulness. Understanding momentary relationships between caregiver quality of
life, resourcefulness, and contextual factors such as sleep, physical health, and caregiver
stress would contribute to the development of interventions for caregiver well-being and
indirectly impact the well-being of the child and family. More specifically, greater
awareness of dynamic within-person changes in light of contextual factors would allow
researchers to develop ecological momentary interventions (EMI; Heron & Smyth, 2010)
to target and deliver treatment for poor caregiver health-related quality of life or wellbeing in the moment. EMI allows for individualized intervention to account for the
contextual factors unique to each situation regardless of location or time (Heron et al.,
2017).
3.1 Hypotheses
The purpose of this research is outlined through the following aims and
hypotheses:
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3.1.1 Exploratory Aim 1
Exploratory Aim 1: Determine caregiver survey completion rates with the mEMA
method following app development
Rationale: Previous research indicates mEMA methods have been feasible within other
caregiving populations and for caregivers of children of ASD reporting only on child
symptoms. Feasibility is considered when examining participant recruitment, evaluation
of acceptability, ability to manage participation, and preliminary exploration of responses
(Orsmond & Cohn, 2015). Based on previous mEMA research on compliance or survey
completion rates among other adult and caregiving populations, it is expected that
caregivers of children with ASD may also find mEMA acceptable. The current study
aims to expand on previous research by evaluating the use of mEMA and caregiver
completion rates among caregivers of children with ASD when prompted to focus on
caregiver specific symptoms and experiences. (Dunbar et al., 2010; Garcia et al., 2014;
Juengst et al., 2015; Kirk et al., 2013).
Hypothesis 1.1 Caregivers will engage in more than 70% of signaled assessment
prompts to support caregiver adherence and survey completion.
Hypothesis 1.2 ASD symptoms will correlate with caregiver assessment
completion rates to signaled assessments.
3.1.2 Exploratory Aim 2
Exploratory Aim 2: Determine caregiver perceptions of burden and use of the mEMA
method
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Rationale: Previous research has found mEMA usable and acceptable for caregivers of
children of ASD when reporting on child behavior and symptomology. Despite the lack
of research focused on assessing caregiver experiences, it is expected an app focused on
assessing caregiver HRQOL would be acceptable with low overall burden by
participating parents.
Hypothesis 2.1. Caregivers will rate the quality of the tool as acceptable and
usable as evidenced by mean scores greater than 2.5, when rated on a scale from 0
to 5, on questions about usability, acceptability, and quality.
Hypothesis 2.2 Caregivers will report low overall burden as evidenced by mean
scores greater than 2.5 on survey questions at debriefing.
Hypothesis 2.3. Caregivers will report a low daily interference burden as
evidenced by an answer of “No” to the mEMA question, “The signal
interrupted/disturbed me” for no more than 2 out of 4 (50%) of randomized
signal-contingent prompts.
3.1.3 Specific Aim 3
Specific Aim 3: Examine the interrelationships among key constructs of Zauszniewski’s
middle range theory of resourcefulness at baseline measurement (i.e., pre-mEMA).
Rationale: Previous research has examined associations between theoretical constructs
through cross-sectional, retrospective reporting. However, previous research has been
limited in assessing constructs comprehensively with the inclusion of HRQOL measures
and sleep variables across larger and more diverse samples. It is expected that theoretical
constructs will similarly correlate to related variables within the current study.
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Hypothesis 3.1 Caregiver resourcefulness will significantly correlate with
contextual factors, such as autism symptom severity, and process regulators such as
caregiver burden, strain, and depressive cognitions.
Hypothesis 3.2 Caregiver resourcefulness will significantly correlate with
caregiver stress, psychological state and overall HRQOL outcomes.
Hypothesis 3.3 Caregiver sleep will significantly correlate with caregiver HRQOL
outcomes.
3.1.4 Specific Aim 4
Specific Aim 4: Examine contextual factors as predictive of caregiver HRQOL
Rationale: Previous research has examined the mediating effect of resourcefulness on
contextual factors and caregiver HRQOL, such as depression. It is expected that internal
individual factors (i.e., caregiver sleep) will impact caregiver HRQOL the following day
and resourcefulness will play a role on within-day caregiver stress and HRQOL (see
Figure 2).
Hypothesis 4.1 Caregiver sleep quality from the previous night will have
carryover effects and predict caregiver HRQOL assessed at the end of the day. More
specifically, caregiver sleep quality from the previous night as reported in the first timecontingent prompt (i.e., beginning of the day) will predict caregiver HRQOL the as
measured at the second time-contingent prompt (i.e., end of day).
Hypothesis 4.2 Caregiver stress during the day will predict caregiver HRQOL
reported later in the day.
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Hypothesis 4.3 Caregiver resourcefulness during the day will predict caregiver
HRQOL later in the day.
Hypothesis 4.4 Caregiver resourcefulness reported during the day will mediate the
relationship between caregiver stress experienced during the day and caregiver HRQOL
symptoms.

Caregiver
Resourcefulness
Skills (mEMA)

Caregiver
Perceived Stress
(mEMA)

Caregiver HRQOL
(End of Day)

Caregiver Sleep
Quality
(Beginning of Day)

Figure 2. Proposed Hierarchical Model of mEMA Constructs
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CHAPTER IV
METHODOLOGY

4.1 Design
A prospective, noninterventional design was implemented in this study using
mobile ecological momentary assessment (mEMA). Participants completed a battery of
baseline measures upon meeting inclusion criteria. mEMA data was then collected across
14-days to assess dynamic experiences and daily fluctuations. The mEMA design was
implemented through two time-contingent prompts (i.e., morning and evening) and four
signal-contingent prompts randomly cued by the researcher. Signal-contingent prompts
included momentary assessment of mood, stress, social context, resourcefulness skills,
location, and child characteristics for a dynamic assessment of caregiver experiences
within and between days. This approach is commonly used in collecting data throughout
the day for more ecologically valid assessment of symptoms and experiences. The current
study utilized a sample of caregivers of children with ASD who completed 1) Pre-mEMA
baseline measures, 2) 14-days of mEMA prompts, 3) Post-mEMA debriefing measures.

4.2 Participants
Caregivers of children with ASD aged 3 to 10 were recruited through community
networks servicing families impacted by ASD (i.e., The University of South Alabama
Regional Autism Network (RAN), The Learning Tree, Mobile ABA, and the USA
Psychological Clinic). Additional local and national networks serving families of children
with ASD were also contacted to request assistance with recruitment and were provided
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with IRB approved flyers (See Appendix E). Sample size was calculated based on the
three levels of data collected across data prompts, days, and participants. It was estimated
that 60 participants were needed to account for 20% of missing data and for a desired
medium effect size (r =.03, d = .05). The inclusion criteria for this study included 1)
identification as the primary caregiver of a child with ASD between the ages of 3 and 10
years old; 2) caregiver age ranging between 20 and 60 years old; 3) child has been
diagnosed with Autism Spectrum Disorder; and 4) English as a primary language.
Exclusion criteria include caregivers who a) have more than 2 children with ASD or other
developmental/physical disabilities, b) are unable to read above 5th grade level, or c) do
not have access to a technology enabled cellular device with capability to download
applications.
Over 200 agencies, individuals, and community networks were contacted to assist
with recruitment. By scanning the QR code on the recruitment flyer or emailing the
primary researcher, 170 individuals expressed interest in participating in the study. Each
individual was contacted by the primary researcher and provided additional information
on participation. After removing participants who did not meet inclusion criteria (i.e.,
child age, caregiver age, no ASD diagnosis), declined to participate, or did not respond to
follow-up, 52 caregivers of children with ASD completed all three phases of data
collection and comprise the final sample for the current study (See Figure 3).
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Recruitment information distributed to over
200 agencies, individuals, or networks
serving families of children with ASD

Expressed interest via Qualtrics or
email (n=170)

Excluded (n=105)
♦ Not meeting inclusion criteria (n= 10)
(child/caregiver age)
♦ Declined to participate (n=3)
♦ No return contact (89)
♦ Study closed (n=3)

Completed Phase 1 of Baseline Measures (n=65)

Did not complete all baseline measures (n=5)
Lost to follow-up (no show interview) (n=6)
Multiple Submissions (n=1)
Did not engage in data collection (n=1)

Final Sample (n=52)

Figure 3. Consort Diagram for Final Study Sample.
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4.3 Procedure
Approval for the study was granted by the Institutional Review Board (IRB) of
University of South Alabama (See Appendix A for IRB Approval Letter). Prior to
participant involvement, the mobile application was developed through ilumivu, an
American-based software company which develops mobile applications for both Apple
and Android platforms. The technological service team maintains software maintenance
and data security through cloud-based data storage. Researchers partnered with ilumivu
for customizable application design, as well as survey selection and scheduling.
Researchers purchased a six-month subscription with ilumivu to collect data and met with
the technological team at ilumivu to discuss specific application features, assessment
questions, design, and pilot testing.
Caregivers were recruited through agencies, individuals, and community networks
serving children and families with ASD. Caregivers indicated initial interest by scanning
the QR code on the recruitment flyer or emailing the primary researcher. Researchers
contacted caregivers to verify interest in participating in research study, provide
additional information, and offer to schedule the initial Zoom meeting pending continued
interest. If caregivers confirmed interest and scheduled initial Zoom session, researchers
provided caregivers with a Zoom link for the scheduled meeting and a Qualtrics link to
provide consent to participate and complete baseline surveys prior to initial meeting. At
the bottom of each informed consent, the participant was provided with the option of “I
Agree” Or “I Disagree” to the presented conditions of the study (See Appendix B).
Following consent and completion of initial baseline measures, researchers
facilitated a Zoom meeting with participants to conduct a socio-demographic interview
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and give a procedural demonstration on how to use and navigate the app. Researchers
demonstrated application download and assisted participants in downloading the mEMA
app on the caregiver’s personal cellular phone. Unique codes were given to each
participant to ensure secure data collection and minimize use of personal health
information (PHI). Training included a demonstration on how to login the app using the
encrypted personal code for data security. Participants were acclimated to the mEMA
data collection protocol of receiving four signal-contingent prompts at randomized time
intervals throughout the day during waking hours (e.g., 8:00am-11:00am, 11:00am2:00pm, 2:00pm-5:00pm, 5:00pm-8:00pm). Cellular devices were scheduled to receive a
notification indicating the signal to complete the survey within 20 minutes. One followup prompt was sent 10 minutes after the initial prompt. For example, if the original
prompt was sent at 9:00am, the reminder was delivered at 9:10 with 10 minutes left to
initiate the survey. After 20 minutes, the prompt was either time-stamped at completion
or recorded as missed if it was not completed. Participants were also acclimated to
participating in two time-contingent recording responses with one at the beginning of the
day and one at the end of the day. Researchers documented each participant’s wake up
time and bedtime on weekdays and weekends to schedule individualized time-contingent
prompts. Participants were reminded that they would have a one-hour window for timecontingent prompts before the survey is recorded as missed. After demonstrating each
survey item and how to complete survey prompts, researchers demonstrated how to
submit responses with the “Upload” button in the application. Written study procedures
about responding to mEMA prompts, completing assessments, and uploading data were
emailed to the participant as a pamphlet following the Zoom session (See Appendix F).
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Additionally, researcher contact information was listed in the handout for any
technological problems encountered throughout the data collection period. Researchers
contacted the participants 2-3 days after the initiation of the active data collection to
ensure no technological difficulties prohibited study participation. Participants emailed
researchers with questions or technological issues to problem-solve difficulties.
After 14-days of active data collection, participants were contacted to schedule an
exit interview with researchers on Zoom. After a meeting was scheduled, researchers
provided a Qualtrics link for administration of selected quantitative measures from
baseline as well as additional questions specific to participation, study engagement, and
use of the technical application. During the exit interview, researchers asked qualitative,
open-ended questions to evaluate caregiver experiences during mEMA data collection.
Participants received a $20 gift card after completion of debriefing measures and the exit
interview.
4.4 Measures
Measures used in the current study are described in three sections to specify
measures used at baseline (i.e., pre-mEMA), items included in time-contingent and
signal-contingent mEMA prompts, and measures administered at debriefing (i.e., postmEMA).
4.4.1 Baseline Measures (Pre-mEMA)
Upon consent for participation, a series of measures were administered for
caregiver completion via Qualtrics. Researchers conducted a socio-demographic
interview to obtain household information on individual and family characteristics such
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as caregiver and child age, ethnicity, gender, SES, and number of family members in the
household. Specific information on child diagnosis (i.e., age of diagnosis, documentation,
assessment results), co-morbid medical and psychological were also gathered. Questions
specifically directed to the caregiver included highest education level achieved,
occupation, and any birthing complications (See Appendix C). To better understand
caregiver symptoms and experiences, a battery of baseline measures assessed initial
caregiver burden, stress, sleep, resourcefulness, resilience, and psychological status.
4.4.1.1 Autism Treatment Evaluation Checklist.
The Autism Treatment Evaluation Checklist (ATEC; Rimland & Edelson, 1999)
is a 77-item measure designed to be completed by caregivers of children with ASD.
Specific subscales include communication (14 items), sociability (20 items), sensory and
cognitive awareness (18 items), as well as physical health and behavior (25 items) which
combine to provide an overall total score. To complete this measure, parents rate the
presence of behaviors or symptoms as 0, 1, or 2, with 0 being low severity or no problem,
and 2 meaning high severity or presence of a serious problem. A maximum total score of
179 with higher scores suggesting greater problems and lower scores suggesting
symptom and behavior reduction. High internal consistency (α=0.94) was found through
split-half reliability tests with good consistency also reported between subscales (α=0.810.92; Rimland & Edelson, 1999). In a more recent study, ATEC subscales scores have
been found to strongly correlate with other standardized measures in similar domains
with large effect sizes (Magiati et al., 2011).
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4.4.1.2 World Health Organization Quality of Life-BREF.
The World Health Organization Quality of Life (WHOQOL-BREF; WHOQOL
Group, 1996) is a brief version of the WHOQOL-100 quality of life measure. This
measure has a total of 26 items inclusive of four domains of physical health,
psychological health, social support, and environment with two general questions on
health and quality of life (WHOQOL-BREF, 1996). Items are rated from 1 (very
dissatisfied/very poor) to 5 (very satisfied/very good) with higher scores suggesting better
HRQOL. Domain subscales are computed by calculating the mean scores of the summed
items and multiplied by 4 for comparison to the full form. Good reliability and validity
have been found when used in cross-cultural (Power et al., 1999; Skevington et al.,
2004), clinical (Lin et al., 2007) and healthy samples. The WHOQOL- BREF has
frequently been used to evaluate HRQOL in caregivers of children with ASD (Dardas &
Ahmad, 2014b; Mugno et al., 2007; Tung et al., 2014) and has also been used in EMA
research (Mareva et al., 2016).
4.4.1.3 Pittsburgh Sleep Quality Index.
The Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989) is one of the most
widely used self-report surveys of sleep quality. The PSQI is comprised of 19 items
categorized in 7 domains of sleep duration, sleep latency, sleep disturbance, sleep
efficiency, overall sleep quality, daytime dysfunction due to sleepiness, and sleep
medication use (Buysse et al., 1989). The first four items are open-ended questions on
average sleep/wake times, total sleep time, and latency. Items five through 18 are rated
on a 4-point Likert scale ranging from 0 (less than once or twice a week) to 3 (three or
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more times a week). Item 19 is also rated on a 4-point Likert scale for sleep quality
ranging from 0 (very good) to 3 (very bad). The total global score ranges from 0 to 21
with a total score over 5 suggestive of poor sleep (Buysse et al., 1989). Originally, the
PSQI was developed to measure sleep quality over the last month and demonstrated high
internal consistency (α = .83) along with acceptable criterion, divergent, and convergent
validity (Buysse et al., 1989; Smith & Wegener, 2003). Studies have demonstrated
acceptable test-retest reliability with assessment of sleep quality ranging from the past
two days to two weeks (Backhaus et al., 2002; Mareva et al., 2016).
4.4.1.4 Zarit Burden Interview.
The Zarit Burden Interview (ZBI; Knight et al., 2000) was developed to measure
burden when caring for another person as evaluated across 22 items. Responses are
recorded on a 5-point Likert scale ranging from 0 (never) to 4 (nearly always). For
example, “Do you feel that because of the time you spend with your relative that you
don’t have time for yourself?” A total score, ranging from 0 to 88, is calculated by
summing items with a higher score indicating greater perceived burden. A cutoff score in
over 24 demonstrates significant predictive validity for identifying more than 70% of
caregivers at risk for depression (Schreiner et al., 2006). Other studies have categorized
scores as indicating little to no burden (0-20), mild or moderate burden (21-40), moderate
to severe burden (41-60) with scores above 60 suggesting severe burden (Bello-Mojeed et
al., 2013; Dada et al., 2011). Internal consistency remains strong across various studies
ranging from .88 to .93 (Bekhet, 2013; Chou et al., 2003; Knight et al., 2000). Among
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caregivers of children with ASD, internal consistency was reported to be .92 (Bekhet et
al., 2012).
4.4.1.5 Caregiver Strain Questionnaire- Short Form.
The Caregiver Strain Questionnaire- Short Form (CGSQ-SF; Bickman et al.,
2007) is a 10-item self-report measure to be completed by adult caregivers to evaluate the
effect of providing care for a child with increased and specialized needs. Questions
include 6-items on the objective effects of strain and 4-items of subjective (internalized)
feelings of strain felt by the adult caregiver. Each item is measured on a five-point scale
ranging from 1 (“not at all”) to 5 (“very much”). Subscale scores are created from the
average of items within that subscale and a global score is generated by summing the
averages of the two subscales with clinical cutoff scores of 3.3 for the total score, 3.0 for
objective strain, and 4.0 for subjective strain (Bickman et al., 2007). Satisfactory internal
consistency is demonstrated for the total composite score (α = .90), objective strain
subscale (α = .88), and subjective strain subscale (α = .82; Bickman et al., 2007).
4.4.1.6 Depressive Cognitions Scale.
The Depressive Cognitions Scale (DCS; Zauszniewski, 1995) is an eight-item
scale measuring depressive cognitions, by assessing agreement with positive
statements/cognitions (i.e. “I am hopeful about my future”). By reverse scoring items,
constructs such as emptiness, loneliness, hopelessness, and worthlessness are assessed.
Positively phrased items are rated on a 6-point scale ranging from “strongly disagree” to
“strongly agree”. By reverse scoring and summing item responses, the DCS composite
score ranges from 0 to 40 with higher scores indicating higher levels of depressive
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cognitions. The DCS has demonstrated acceptable internal consistency in samples of
older adults (α = .93; Zauszniewski, 2006) and in a national sample of adults (α = .93;
Zauszniewski & Bekhet, 2012). Among caregivers of children with ASD, the DCS
retained an internal consistency of .90 and demonstrated construct validity with
resourcefulness and caregiver burden as theorized (Bekhet & Zauszniewski, 2013).
4.4.1.7 Depression Anxiety Stress Scale-21.
Depression Anxiety Stress Scale-21 (DASS-21; Antony et al., 1998; Lovibond &
Lovibond, 1995) is a 21-item self-report measure comprised of three scales examining
negative emotionality of stress, anxiety, and depression with 7 items per domain. This
measure is extracted from the 42-item DASS (Lovibond & Lovibond, 1995). Depression
symptomology is assessed through questions of hopelessness, perception of self, value of
life, and anhedonia. Anxiety symptomology is assessed by levels of physiological
response along with personal feelings of nervousness, worry, and panic. Stress is assessed
by levels of reactivity, agitation, and inability to relax. Items are rated on a 4-point scale
from 0 (“it did not apply to me at all”) to 3 (“applied very much, or most of the time”)
with total raw score ranging from 0 to 84 (Lovibond & Lovibond, 1995). Totaled raw
scores from each subscale must be multiplied by two to evaluate clinical significance in
comparison to the full form of the DASS. According to full form DASS scoring, scores
ranging 0 to 20 indicate “normal” to “moderate” depressive symptomology, 21 to 27
indicates “severe” depressive symptomology, and scores of 28 or more indicate
“extremely severe” depressive symptomology (Lovibond & Lovibond, 1995). Lovibond
& Lovibond (1995) determined scores ranging from 0 to 14 indicate “normal” to
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“moderate anxiety symptomology, 15 to 19 indicate “severe” symptomology, and a score
of 20 or higher indicates “extremely severe” anxiety symptomology. Scores ranging from
0 to 25 indicate “normal” to “moderate” stress, with scores falling in the 26 to 33 range
indicating “severe” stress, and scores 34 or higher indicating “extremely severe” stress
(Lovibond & Lovibond, 1995). Additional studies with large sample sizes have shown
strong psychometric properties of the DASS-21 including good reliabilities (α = 0.820.93), stable factor structure, discriminant and convergent validity and advantages to the
full form due to length (Antony, et al., 1998; Brown et al., 1997; Henry & Crawford,
2005).
4.4.1.8 Perceived Stress Scale.
The Perceived Stress Scale (PSS-10; Cohen et al., 1983) is a 10-item scale used
widely in research to measure perception of stress, unpredictability, and lack of control
which is predictive of health and disease (Cohen et al., 2007). Items are rated on a fivepoint Likert scale from 0 (never) to 4 (very often). A total score, ranging from 0 to 40,
can be calculated by summing individual items with a greater score indicating higher
levels of perceived stress (Cohen et al., 1983). Psychometric analyses have demonstrated
a two-factor structure for positively and negative phrased items (Taylor, 2015). Internal
consistency has ranged from .78 to .91 in a systematic review of the psychometric
evidence for this scale (Lee, 2012). Among caregivers of children with ASD, the PSS-10
demonstrates good internal consistency (Lovell & Wetherell, 2019; Tehee et al., 2009).

60

4.4.1.9 Parental Stress Scale.
The Parental Stress Scale (PSS; Berry & Jones, 1995) is an 18-item measure
evaluating parental stress concerning the demands and strain associated with parenthood.
Four domains assessed in the PSS include rewards, stressors, loss of control, and
satisfaction. (Berry & Jones, 1995). Each item requires the participant to determine how
fitting the statement fits their experience as a parent on a 5-point Likert scale from 1
(“strongly agree”) to 5 (“strongly agree”). Higher scores indicate greater levels of
parental stress (Berry & Jones, 1995). The PSS was found to have good convergent and
discriminant validity evidenced by predictive correlations with additional measures
related to role functioning and emotionality (Berry & Jones, 1995; Zelman & Ferro,
2018). Strong internal consistency (α = .83-.84) and test-retest reliability (r = .81) were
found across various studies conducted by Berry and Jones (1995) during initial
psychometric development among caregivers of children with and without behavioral,
emotional and/or developmental needs. More recently, the PSS has demonstrated
acceptable internal consistency among caregivers of children with ASD (α = .86; Firth &
Dryer, 2013) and among youth with chronic health conditions (α = .84; Zelman & Ferro,
2018).
4.4.1.10 Resourcefulness Scale.
The Resourcefulness Scale (RS; Zauszniewski et al., 2006) is a 28-item selfreport scale assessing the participant’s perception on independent functioning through
daily tasks (personal resourcefulness) and the ability to reach out for support in absences
of independent functioning (social resourcefulness). Each item requires the participant to
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endorse how accurately they feel the statement describes them from 0 (“not at all like
me”) to 5 (“very much like me”). Scores can range from 0 to 140 with higher scores
suggesting greater levels of resourcefulness (Zauszniewski, 2006). The RS is composed
of two subscales correlated with 16 items measuring personal resourcefulness and 12
items of social resourcefulness (r =.41) with an acceptable internal consistency (α = .85)
within the overall measure (Zauszniewski et al., 2006). Psychometrics within an ASD
sample (n = 95) further support the reliability (α = .90) and validity of the measure
(Bekhet & Zauszniewski, 2014). Further psychometric evaluation in larger sample of
caregivers (n = 287) support good internal consistency for overall resourcefulness (α =
.88), as well as for subscales of personal and social resourcefulness (α = .86; Rossetti,
2018).
4.4.2 mEMA Data Collection
mEMA data was collected across 14 days following the initial baseline session.
Previous mEMA protocols and studies served as the procedural and statistical foundation
for the current study (Dunton et al., 2015; Graham, 2016; Seidel et al., 2018). Participants
were scheduled to complete two-time contingent surveys, one at the beginning of the day
and one at the end of the day. Additionally, participants were scheduled to complete four
signal-contingent prompts dispersed across random intervals during waking hours.
Specific mEMA questions for time-contingent prompts can be seen in Table 1 and signalcontingent prompts in Table 2.
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4.4.2.1 World Health Organization- Five Well-Being Index.
The World Health Organization-Five Well-Being Index (WHO, 1998) is a 5-item
subjective assessment of well-being or HRQOL. Items are rated from 5 (all of the time)
to 0 (none of the time) with total scores ranging from 0 to 25. Raw scores can be
multiplied by 4 to obtain a final score ranging from 0 to 100 with higher scores indicating
greater well-being (WHO, 1998). The WHO-5 demonstrates good internal consistency
(Bech et al., 2003) and validity (Krieger et al., 2014; Topp et al., 2015). In a systematic
review of the literature, Topp et al. (2015) reported scores less than 50 were considered
as a cutoff score to indicate reduced HRQOL and well-being in several studies.
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Table 1
Time-contingent mEMA Questions
Beginning of Day
Variable

Item

Response
Options

End of Day
Item

Variable
o

o

o
What time did you
go to sleep?

Sleep
Onset

Participant
Entry

WHO-5
Well Being
Index

o

o

o

Sleep
Duration

How long did you
sleep?

Participant
Entry

General
Physical
Health
Social
Functioning

Sleep
Quality

How would you rate
the quality of your
sleep?

Poor
Fair
Good
Excellent

o

o
Physical
Activity

I have felt
cheerful in
good
spirits.
I have felt
calm and
relaxed.
I have felt
active and
vigorous.
I woke up
feeling
fresh and
rested.
My daily
life has
been filled
with things
that
interest
me.
How
would you
say that
your
physical
health was
in general
today?
How
would you
say that
your social
support
was today?
Were you
physically
active
today?

Response Options

All of the time
Most of the time
More than half the
time
Less than half the
time
Some of the time
At no time

Excellent
Very good
Good
Fair
Poor

No (End Survey)
Yes
0-30min
3060min
>60min

Researcher cued, or signal-contingent prompts, were randomly received by
participants during identified waking hours. Survey questions asked caregivers to report
on mood/affect, stress, location, activity, child-related items, and use of internal or
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external resources since the last prompt. Caregivers were scheduled to receive four
random prompts throughout the day for 14 days. Participants were notified of the prompt
through notifications sent to their cellular devices which opened the mobile app for data
collection. Specific mEMA questions for signal-contingent prompts can be seen in Table
2. Questions were drawn from previous mEMA protocols, (Dunton et al., 2015; Graham,
2016), the Resourcefulness Skills Scale (RSS; Zauszniewski & Bekhet, 2011), and the
Autism Parenting Stress Index (APSI; Silva & Schalock, 2012).
4.4.2.2 Resourcefulness Skills Scale.
The Resourcefulness Skills Scale (RSS; Zauszniewski & Bekhet, 2011) is an 8item scale designed to measure the frequency of resourcefulness skills used to support
intervention fidelity of resourcefulness training. Items are measured on a Likert-type
scale from 0 (never) to 3(always) with a total score ranging from 0-24 (Zauszniewski &
Bekhet, 2011). The RSS demonstrated adequate internal consistency (α = .78;
Zauszniewski & Bekhet, 2011) among caregivers of adults with a severe mental illness
and grandmother caregivers (α = 85; Musil et al., 2015). The RSS also demonstrated
acceptable criterion (r =.50-.52) and construct validity (r = .38-.53). Factor analysis
revealed two factors of personal and social resourcefulness suggesting two sets of skills,
self-help and help-seeking, represented on the scale (Zauszniewski & Bekhet, 2011). In
the proposed study, the RSS is used to measure general use of resourcefulness skills
throughout the day.
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4.4.2.3 Autism Parenting Stress Index.
The Autism Parenting Stress Index (APSI; Silva & Schalock, 2012) is a 13-item
assessment of parenting stress specifically for caregivers of children with ASD.
Acceptable internal consistency was found across caregivers of typically developing
children (α =.83), other developmental disabilities (α =.73), and autism (α = .83; Silva &
Schalock, 2012). The APSI also demonstrated good test-retest reliability over a 4-month
interval (r = .88). Three factors contributing to parenting stress demonstrated through
factor analysis included core autism behaviors, co-morbid behaviors, and co-morbid
physical issues (Silva & Schalock, 2012).

Table 2
Signal-contingent mEMA Questions
Variable

Item
How______ are you feeling
right now? (happy,
calm/relaxed, sad, anxious,
content, excited, tired,
angry/frustrated)
o How stressed are you right
now?
o How confident do you feel
about your ability to handle the
demands on you right now?
o How overwhelmed do you feel
with your caregiving role right
now?

Response Options

o
Affect/Mood

Perceived Stress
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Not at all
A little
Quite a bit
Extremely

Table 2, cont.
o
o

Since the last prompt, has
anything caused you stress?
IF YES, which of these things
are causing you stress right
now?

Stressful Events

No (Skip to next question)
Yes (Check all that apply)
Work
Family demands
Marital Tension
Tension with others (e.g.,
friends)
Caring for others
Caring for child with ASD
(check all that apply)
Social development
Ability to
Communicate
Tantrums/meltdowns
Aggressive behavior
towards others
Self-injurious behavior
Other
repetitive/restricted
behaviors
Difficulty making
transitions
Sleep problems
Child diet
Child health problems
(e.g., bowel problems)
Potty training
Not feeling close to
child
Concern for the future
of your child being
accepted by others
Concern for the future
of your child’s
independent living
None
Other:_________

Where is your child right now?

o

Child Location

o

Time with child

o

Since the last prompt, have
you spent time with your
child?
If YES, how are you feeling
about your time with your
child?
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With me
With other caregiver
At friend’s house
In school
In daycare
Extracurricular Activity
I don’t know
Other: _______
No (Skip to next question)
Yes:
I felt good about having a
positive interaction with my
child.
I was frustrated with my child.

Table 2, cont.
o

Resourcefulness
Skills

Since the last prompt, how
often have you used any of
these skills?
1.Rely on family/friends
2.Exchange ideas with others
3.Seek professionals/experts
4.Organize daily activities
5.Use positive self-talk
6.Reframe the situation
positively
7.Change from usual reaction
8.Explore new ideas

0 (Never)
1
2
3(Always)

Activity

o

Location

o

What are you doing right now?

Where are you right now?
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Working
Schoolwork
Communicating with others
Driving/Traveling
Eating
Self-Care
Housework
Caring for child(ren) (e.g., feeding,
bathing, helping with homework, etc.)
Shopping
Digital Entertainment
Exercising
Resting/sleeping
Physical Intimacy
No activity
Other: _______

Home
Work
Store/shopping
Restaurant
Gym
Medical appointment
School
Vehicle
Other: ___________

Table 2, cont.

o

Who were you with right
now as your phone went
off? (Check all that apply)

o

This alert
disturbed/interrupted me.

Social Context

Response
Burden

Alone
Spouse/Partner
Coworker(s)
Friends(s)
Professional(s)
Health care provider(s)
Your child with ASD
Children without ASD/non-affected
Unknown people
Other: __________
Yes
No

4.4.3 Debriefing Measures (Post-mEMA)
Following the 14-day collection period, research assistants scheduled a follow-up
meeting with participants via Zoom. Discussion focused on use of the app, technological
issues, impact on daily life, and perceived benefits of study participation. Questions
related to the mobile app and mEMA protocol were gathered from previous EMA studies
(Shrier et al., 2018). Repeated measures as described in the Baseline Interview section
were also administered prior to the exit interview to evaluate caregiver burden, perceived
stress, social support, sleep quality, and HRQOL following the two-week period. See
Table 3 for post-mEMA debriefing questions.
4.4.3.1 Mobile App Rating Scale.
Caregivers completed the Mobile App Rating Scale (MARS; Stoyanov et al.,
2015), a 23-item questionnaire to evaluate five domains of technological applications
including functionality, engagement, aesthetics, information quality and subjective
quality. Items are rated from 1 (inadequate) to 5 (excellent) with an option for not
applicable to be endorsed if the item is unrelated to the specific application (Stoyanov et
al., 2015). Mean scores can be created for the first four subscales (i.e., functionality,
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engagement, aesthetics, and information quality) with higher scores indicating greater
application quality (Stoyanov et al., 2015). The MARS has demonstrated good internal
consistency (α = .90), interrater reliability (ICC=.79), and test-retest reliability (Mareva et
al., 2016; Stoyanov et al., 2015).
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Table 3
Post-mEMA Debriefing Questions
Variable
o
o
(MARS)

o
o
o
o
o
o

o
Usability and
Acceptability

o
o

Burden

Other

o
o
o
o
o
o
o
o
o
o
o
o
o
o

Item
Engagement (entertainment, customization, fit to
target group)
Functionality (performance, navigation, design,
ease of use)
Aesthetics (graphics, layout, visuals)
Information Quality (credibility, goals,
description)
Subjective Quality (recommend, repeat use,
overall satisfaction)
The app was easy to use.
The mEMA survey questions were clear and
understandable
The verbal instructions and demonstration from
the research assistants were enough for me to
learn how to use the app.
The written instructions from the research
assistant were helpful.
The research assistant’s instruction were clear and
understandable
I believe the information I gave during the study
will be kept confidential
The text was easy to read on the screen.
I could always hear the signal.
I enjoyed using the mEMA app
I have felt comfortable participating in this study
I didn’t mind completing the mEMA surveys.
I was annoyed by the app signals.
I was interrupted/disturbed by the app signals.
Responding to the surveys took too long.
I found taking part in the study to be burdensome.
Did any technical problems arise?
Did participation in the study impact your mood?
Did participation in the study impact your
activities?
Did you feel that you were accurately able to
describe your experiences?
Did participation in study impact your contact
with other people?

Response Options

Inadequate
Poor
Acceptable
Good
Excellent

Strongly Disagree
Disagree
Neither Agree or Disagree
Agree
Strongly Agree

Open-Ended
If YES, How so?

4.5 Data Analytic Approach
Gaps and limitations are present within the existing resourcefulness literature for
caregivers of children with ASD. Building upon deficits within the research, the current
project has several stated aims and hypothesis. In addition to individual analyses for each
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specific hypothesis, descriptive analyses were calculated on participant characteristics
and measures including means, standard deviations, and ranges to characterize individual
caregivers and specific responses. Demographic information (e.g., gender, SES) were
further analyzed for potential covariates to include in predictive models. Only
participants who completed at least 80% of each measure at baseline were retained. Prior
to analysis, data were screened for outliers. Although 7 outliers were initially found,
individual scores were retained due to standardized Z scores below the 2.5 value.
Multivariate outliers were analyzed using Mahalabonis distance values. All data were
assessed for normality through skewness and kurtosis values.
For Exploratory Aim 1, Hypothesis 1.1 asserts that caregivers will respond to
more than 70% of signaled prompts to support feasibility. Response rates were calculated
as a percentage of completed data collections points divided by total data completion
opportunities. To address Hypothesis 1.2 stating that ASD symptoms would significantly
correlate with caregiver response rates, bivariate correlations were analyzed to measure
associations between child symptoms as measured by ATEC scores and caregiver
response rates to mEMA prompts. All statistical analyses were conducted through SPSS
version 27.0.
For Exploratory Aim 2, three hypotheses were posited to determine caregiver
acceptability and perceptions of burden using the mEMA method. To address Hypothesis
2.1 stating caregivers would find mEMA acceptable and usable as evidenced by an
overall MARS (average) score greater than 2.5 and on the 10 individual items (Shrier et
al., 2018) assessing the Usability and Acceptability of the app (See Table 3). Descriptive
statistics including means and standard deviations were calculated to evaluate caregiver
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usability, acceptability, and overall app quality. To address Hypothesis 2.2, stating
caregivers will report low response burden as evidenced by scores greater than 2.5 on the
four individual items (Shrier et al., 2018) assessing burden, annoyance, and disturbance
(See Table 3), descriptive statistics including means and standard deviations were
calculated. To address Hypothesis 2.3 stating that caregivers would report low daily
burden as evidenced by 50% or less endorsement to a statement related to signal
interference in daily life, percent agreements were analyzed to measure daily interference
from randomized signal-contingent mEMA prompts. All statistical analyses were
conducted through SPSS version 27.0.
For Aim 3, three hypotheses were posited to evaluate the interrelationships of key
constructs included in Zauszniewski’s middle range theory of resourcefulness measured
at baseline. Bivariate correlations were analyzed to evaluate the interrelationships of
contextual factors, process regulators, resourcefulness, and HRQOL outcomes across
Hypothesis 3.1, 3.2, and 3.3 using SPSS. To address Hypothesis 3.1, bivariate
correlations were used to analyze associations between measures of caregiver
resourcefulness, depressive cognitions, caregiver burden, and caregiver strain. To address
Hypothesis 3.2, bivariate correlations were used to analyze associations of caregiver
resourcefulness with stress, psychological state, and overall HRQOL. To address
Hypothesis 3.3, bivariate correlations were analyzed to assess the association between
sleep and HRQOL outcomes measured at baseline.
For Aim 4, four hypotheses were stated to examine contextual factors as
predictive of caregiver HRQOL. Hierarchical linear modeling (HLM) was used to
address hypotheses in aim 4 (i.e., Hypothesis 4.1, 4.2, 4.3, 4.4). HLM was the chosen
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analytic approach as it is designed to analyze variance in outcome variables according to
predictors at varying levels through an ordinary least squares (OLS) regression-based
analysis. Studies using EMA often analyze data with HLM given the multilevel nature of
the data (Terhorst et al., 2017). Additionally, HLM can handle missing data and allows
for analysis of variables over time. Slopes of data were analyzed to examine differences
across people and a null or unconditional model was examined to determine fit of data for
HLM analyses. This model provided an intra class correlation (ICC) which indicated the
amount of variability in caregiver HRQOL outcomes due to the variation of level 2
variables. A non-zero ICC would support the use of a hierarchical modeling structure. If
HLM was supported, a three-level model was originally proposed to evaluate the withinday and between-day variables as observations (level 1) are nested within days (level 2),
and within individuals (level 3). However, due to data collection procedures and format
of data received by the researcher, the model was respecified to a two-level model to
evaluate within-day and between subject variation with days or time (level 1) as nested
within individuals (level 2). Model re-specification will be further discussed in results.
Statistical procedures were completed in IBM SPSS version 27.0 with MLmed macro
extension for Aim 4, specifically.
Following Raudenbush and Bryk (2002) HLM guidelines, an unconditional means
model was first calculated with no predictors on any level to analyze within-person
variability. Within this model, it was examined if significant variance existed in caregiver
HRQOL between individuals across days without any additional predictors. Continuous
predictors were centered prior to model entry. More specifically, within-individual
variables analyzed as predictors in the model measured per observation, per day were
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individually, or group mean centered. Between-individual variables analyzed as
predictors in the model were grand mean centered.
To address Hypothesis 4.1, which posited how caregiver sleep quality from the
previous night will demonstrate carryover effects and predict caregiver HRQOL the
following day, a growth curve analysis was first analyzed to examine the trend of sleep
quality over time. Following this, the sleep quality item, rated on a continuous scale (0 to
3) was analyzed at the time-contingent prompt at the beginning of the day as predicting
caregiver HRQOL (i.e., WHO-5) assessed at the time-contingent prompt at the end of the
day.
To address Hypothesis 4.2 of caregiver stress predicting caregiver HRQOL,
Perceived Stress scores were averaged across signal-contingent prompts and aggregated
across the day to enter into the model as predictive of caregiver HRQOL, measured by
WHO-5 at the end of day time-contingent mEMA. To address Hypothesis 4.3 stating
caregiver resourcefulness would predict caregiver HRQOL, use of Resourcefulness Skills
(coded as 0 for no skills and 1 for use of skills) were examined as a predictor of caregiver
HRQOL. To address Hypothesis 4.4 examining caregiver resourcefulness mediating the
relationships between caregiver stress and HRQOL, use of resourcefulness skills was
evaluated as a mediator between caregiver stress experienced during the day and
caregiver HRQOL.
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CHAPTER V
RESULTS

5.1 Preliminary Analyses and Participant Demographics
Participants included 53 primary caregivers who identified as primarily female
(98.1%) with an overall reported mean age of 36.91 years (SD = 5.38). Due to the low
base rate of male participation as a primary caregiver (N =1), this participant was
excluded from further analyses making the overall sample comprised of 100% female
caregivers (n =52). Caregivers identified as White/Caucasian (77.4%), Black/African
American (9.4%), Hispanic/Latinx (5.7%), and Other (7.5%). The majority of caregivers
were married (81.1%), employed (71.7%), had an average annual household income
between $90,000 and $105,000 (24.5%) and held a Bachelor’s degree as the highest level
of education attained (45.3%). Among caregivers who were employed (n=38), 60.4%
held full-time positions (Table 4).
Caregivers reported children with ASD as primarily male (73.6%) with an overall
mean age of 7.02 years (SD = 2.12). Children with ASD were identified as
White/Caucasian (69.8%), Black/African American (9.4%), Hispanic/Latinx (5.7%),
Asian (1.9%), and Multi-Racial (13.2%). The majority of children were reported to have
a level 2 diagnostic severity (41.5%) and were mainly between the age of 3 and 4 years
old when diagnosed with ASD (35.8%). Most of the children were identified as
predominantly verbal by participating caregivers (50.9%). Considering co-occurring
conditions, less than half of participating caregivers reported children as also having a
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diagnosis developmental delay (41.5%), an accompanying intellectual disability or
cognitive impairment (22.6%), or ADHD (34.0%).

Table 4
Demographic Statistics of Study Participants
Baseline Characteristics

M (SD)

Caregiver Age

36.91 (5.38)

Caregiver Gender (F) b

100%

Caregiver Married

81.1%

Caregiver Ethnicity (W)a

77.4%

Caregiver Education (Bachelor’s Degree)

45.3%

Caregiver Employment

71.7%

Child Age

7.02 (2.12)

Child Gender (M)b

73.6%

Child Ethnicity (W) a

69.8%

a

Note. N = 52. Valid percent for caregiver identifying self or child as White/non-Hispanic. b:
Valid percent for gender with caregiver identifying self as female (F) and child as male (M).
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Means, standard deviations, and internal consistency were calculated for the
measured variables in current study (Table 5). A one-way ANOVA was used to compare
means and standards deviations on responses to survey measures across caregivers on
demographic variables. No significant differences were found on measures based on
demographic variables of marital status, caregiver education or employment status.
Caregiver age and child age were not significantly associated with any measures used in
the current study. A significant difference was found on environmental HRQOL across
caregiver reported household income, F(8,41) = 4.671, p <.001 . Post hoc analyses were
conducted using the Bonferroni correction due to unequal group sizes. Caregivers who
reported a household income within the $25,000-40,000 range had a significantly lower
score on environmental HRQOL than caregivers who reported a household income range
from $90,000-105,000 (p = .010), $150,000-200,000 (p = .008), and over $200,000 (p =
.029). Additionally, caregivers who reported a household income within the $40,00055,000 range had a significantly different score on environmental HRQOL than
caregivers who reported an income range over $200,000 (p = .039). Significant
differences on quality of life across categories of household income indicate the need to
further examine this variable in primary HLM analyses. A chi-square test was used to
compare means and standard deviations on demographic variables based on caregiver
gender and child gender. No significant differences were found across measures on child
gender or caregiver gender, as the final caregiver sample was comprised of 100%
individuals who identified as female.
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Table 5
Descriptive Statistics for Baseline Measures
M

SD

α

Autism Treatment Evaluation Checklist (ATEC)

76.00

14.41

.85

Caregiver Strain Questionnaire- Short Form (CGSQ-SF)

2.78

.86

.89

Depressive Cognitions Scale (DCS)

8.09

6.59

.88

Resourcefulness Scale (RS)

85.80

.86

Depression Anxiety Stress Scale-21 (DASS-21)

32.29

17.45
19.83

.91

Parental Stress Scale (PSS)

43.52

11.10

.90

Perceived Stress Scale (PSS10)

19.93

6.64

.88

Pittsburgh Sleep Quality Index (PSQI)

8.70

4.07

.71

Zarit Burden Inventory (ZBI)

35.60

15.77

.92

WHO Quality of Life Physical (WHOQOL1)

14.63

3.02

.83

WHO Quality of Life Psychological (WHOQOL2)

12.76

2.03

.57

WHO Quality of Life Social (WHOQOL3)

13.85

4.22

.82

WHO Quality of Life Environmental (WHOQOL4)

16.01

2.30

.78

Measures

Note. Autism Treatment Evaluation Checklist (ATEC), Caregiver Strain Questionnaire- Short
Form (CGSQ-SF), Depressive Cognitions Scale (DCS), Resourcefulness Scale (RS), Depression
and Anxiety Stress Scale-21 (DASS-21), Parental Stress Scale (PSS), Perceived Stress Scale
(PSS10), Pittsburgh Sleep Quality Index (PSQI), Zarit Burden Inventory (ZBI), World Health
Organization Quality of Life (WHOQOL-BREF) Domains 1-4.
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5.2 Exploratory Aim 1: Hypothesis 1.1 and 1.2
To evaluate Hypothesis 1.1, caregiver completion rates with signaled assessments
was evaluated by calculating the percentage of signaled assessments completed out of
total signaled assessment opportunities. After 1 case was removed as an outlier, average
completion for signaled assessment was 66.0%. Nearly half of participating caregivers (N
= 25) participated in over 70% of signaled assessment. When analyzing combined
completion across signal-contingent and time-contingent assessments, caregiver
completion rates were 69.4%. For time-contingent assessments, caregivers completed
73.7% of assessments prior to sleep at night and 70.1% of assessments after waking up in
the morning. Hypothesis 1.1 was almost fully supported which suggests caregivers
engaged with surveys at an expected rate similar to past research.

Table 6
Caregiver Completion Rates for mEMA Surveys
% of Participants
Time-Contingent Time-Contingent
% Prompts Completed Signal-Contingent

Total
(AM)

(PM)

<30%

5.7%

9.5%

3.8%

-

30-49%

13.3%

3.8%

17.0%

15.2%

50-70%

36.3%

26.4%

15.0%

30.4%

>70%

44.1%

60.3%

64.2%

53.4%

66.0%

70.1%

73.7%

69.4%

Average Completion
Note. N = 52.
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To evaluate Hypothesis 1.2, bivariate correlations were used to examine the
association between autism severity as measured by the ATEC and caregiver completion
with signaled assessments. It was expected that caregivers who reported higher symptom
severity would have lower survey completion rates due to increased parenting demands
and perceived stress. Results indicate Hypothesis 1.2 is not supported as rates of
completion are not significantly associated with caregiver reported scores on the ATEC (r
= -.01, p =.93).

5.3 Exploratory Aim 2: Hypothesis 2.1, 2.2, and 2.3
To evaluate Hypothesis 2.1, caregiver perceptions on using mEMA were measured by
calculating means and standard deviations on the subscales of the MARS, including
engagement, functionality, aesthetics and information, which contribute to an overall
MARS mean score. As items are rated on a scale of 1 to 5, it was hypothesized that
caregivers would endorse a mean score greater than 2.5 on overall app quality.
Additionally, caregivers completed 10 individual items on general app use and
acceptability of the data collection process (Shrier et al., 2018). Similarly, it was also
hypothesized that caregivers would endorse means greater than 2.5 on items related to
overall usability and acceptability of data collection when rated on a scale of 1 to 5
(Table 7). Hypothesis 2.1 is supported by an overall mean score on MARS app quality of
2.97 (SD =.92). It is further supported as caregivers endorsed mean scores greater than
2.5 on all 10 individual items assessing usability and acceptability of the mEMA method,
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suggesting caregivers found mEMA data collection easy to use, engaging and acceptable.

Table 7
Descriptive Statistics of Caregiver Perceptions of mEMA Use
M

SD

MARS Engagement

2.08

0.93

MARS Functionality

4.19

1.08

MARS Information

3.38

1.17

MARS Aesthetics

2.25

1.52

MARS Overall App Quality

2.97

.91

4.32

0.84

4.45

0.70

4.80

0.40

4.51

0.70

4.67

0.52

4.59

0.64

4.73

0.45

I could always hear the signal.

3.49

1.27

I enjoyed using the mEMA app

3.73

0.83

I have felt comfortable participating in this study

4.69

0.47

Scales/Items

Usability and Acceptability
The app was easy to use.
The mEMA survey questions were clear and
understandable.
The verbal instructions and demonstration from the
research assistants were enough for me to learn how to
use the app.
The written instructions from the research assistant
were helpful.
The research assistant’s instruction were clear and
understandable
I believe the information I gave during the study will be
kept confidential.
The text was easy to read on the screen.
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To evaluate Hypothesis 2.2, descriptive statistics including means and standard
deviations were analyzed to evaluate perceptions of caregiver burden while using the
mEMA app. It was hypothesized that caregivers would report low overall burden as
evidenced by mean scores greater than 2.5 on 4 items assessing burden, disturbance, and
annoyance when rated on a scale from 1 to 5. After reverse coding negatively-phrased
items, Hypothesis 2.2 was fully supported as mean scores were greater than 2.5,
suggesting caregivers reported low levels of annoyance, interference and burden in
regards to signal-contingent surveys (Table 8).
Table 8
Descriptive Statistics of Caregiver Burden and Disturbance
M

SD

I was annoyed by the app signals

4.06

.86

I was interrupted/disturbed by the app signals.

3.75

.89

Responding to the surveys took too long.

4.40

.76

I found taking part in the study to be burdensome.

4.26

.88

Items

To address Hypothesis 2.3 stating that caregivers would report low daily burden,
percentages were analyzed to measure daily interference from randomized signalcontingent mEMA prompts. It was hypothesized that caregivers would report low daily
burden as evidenced by 50% or less endorsement of the statement, “This alert disturbed/
bothered me”. Out of 1,922 total signal contingent surveys completed, caregivers
completed the disturbance item 1,887 times, indicating a 98.1% completion rate of this
item on completed prompts. The overall completion rate of disturbance items out of a
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total of 2,968 possible signal-contingent opportunities, was 63.5%. Hypothesis 2.3 is
fully supported as caregivers endorsed being disturbed or bothered only 9.2% of time.

5.4 Specific Aim 3: Hypothesis 3.1, 3.2, and 3.3
To further evaluate Zauszniewski’s middle range theory of resourcefulness
measured at baseline, bivariate correlations were used to evaluate interrelationships
between constructs as proposed in Hypotheses 3.1, 3.2, and 3.3. Based on previous
research, it was expected that caregiver resourcefulness would significantly correlate with
depressive cognitions (Musil et al., 2013; Zauszniewski, 1995), caregiver burden
(Bekhet, 2013; Bekhet & Zauszniewski, 2014; Zauszniewski et al., 2008) and caregiver
strain (Rossetti, 2018) as posited in Hypothesis 3.1. Caregiver resourcefulness, as
measured by the RS, was not significantly related to depressive cognitions (r = -.19, p
=.15), caregiver burden (r = .26, p = .06), and caregiver strain (r = .04, p = .79) in the
current study. It was also expected that caregiver resourcefulness would correlate with
autism severity as measured by the ATEC, however this was also non-significant (r = .09,
p = .53). Due to the non-significant correlations, Hypothesis 3.1 is not supported as the
constructs were not associated as theorized in the current study.
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Table 9
Bivariate Correlations Among Contextual Factors and Process Regulators within Middle
Range Theory
Constructs

CGSQ-SF

Caregiver

Depressive

Resourcefulness

Caregiver

Autism

Strain

Cognitions

Scale

Burden

Severity

(CGSQ-SF)

(DCS)

(RS)

(ZBI)

(ATEC)

-

DCS

.41**

-

RS

.04

-.19

-

ZBI

.74**

.26

.03

-

ATEC

.39**

.25

.09

.35*

-

Note. Caregiver Strain Questionnaire-Short Form (CGSQ-SF), Depressive Cognitions Scale (DCS),
Resourcefulness Scale (RS), Caregiver Burden as measured by the Zarit Burden Inventory (ZBI).
*significant at p <.05,** significant at p < .01

As stated in Hypothesis 3.2, it was posited that caregiver resourcefulness would
significantly correlate with stress (i.e., parental stress, perceived stress) psychological
state (DASS-21), and HRQOL(i.e., domains of WHOQOL-BREF). Resourcefulness was
significantly correlated with environmental HRQOL (r = .27, p =.04) and perceived stress
(r = -.26, p =.05). However, caregiver resourcefulness was not significantly correlated
with parental stress (r = .02, p =.86) or overall psychological state (r = -.17, p =.22), as
measured by the DASS-21 total score. Lastly, caregiver resourcefulness was not
significantly correlated with three additional domains of HRQOL, including physical (r =
.20, p =.14), psychological (r = .19, p =.22), or social (r = .22, p =.09) HRQOL.
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Hypothesis 3.2 was partially supported as most constructs were not associated with
resourcefulness as theorized in the current study.
Given unexpected results associated with the use of the RS scale, psychometric
properties of the scale were further examined in the study. As demonstrated in Table 5,
the internal consistency of the scale within the current study was .86. This is similar to
previous studies using the RS with reported internal consistency ranging from .86 to .91
(Bekhet & Zauszniewski, 2014; Rossetti & Zlomke, 2021). Among caregivers of
children with ASD, the two subscales of personal and social resourcefulness were
significantly correlated (r = .48, p <.001) as reported by Bekhet and Zausniewski (2014)
in the original psychometrics article. Recently, Rossetti and Zlomke (2021) also cited
significant correlations between subscales (r =.39, p <.001). Similarly, personal and
social resourcefulness subscales were significantly correlated in the current study (r =
.49, p < .001). Overall, caregiver means on the RS scale in the current study were
representative of previous research (Bekhet & Zauszniewski, 2013; Rossetti & Zlomke,
2021; Zauszniewski, 2012). Similar scale properties in the current study suggest no
particular psychometric problem with the measure itself.
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Table 10
Bivariate Correlations Among Quality of Life Outcomes and Resourcefulness within Middle Range Theory
Constructs

PSS

Parental

Perceived

Psychological

Stress

Stress

State

(PSS)

(PSS10)

(DASS-21)

Resourcefulness

(RS)

Physical

Psych

Social

Enviro

HRQOL

HRQOL

HRQOL

HRQOL

(WHOQOL1)

(WHOQOL2)

(WHOQOL3)

(WHOQOL4)

-
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PSS10

.65**

-

DASS-21

.46**

.72**

-

.02

-.26*

-.17

-

WHOQOL1

-.40**

-.59**

-.52**

.20

-

WHOQOL2

-.57**

-.75**

-.63**

.19

.71**

-

WHOQOL3

-.24

-.48**

-.41**

.22

.53**

.62**

-

WHOQOL4

-.26*

-.52**

-.50**

.27*

.59**

.66**

.60**

RS

-

Note. Parental Stress Scale (PSS), Perceived Stress Scale (PSS10), Psychological State as measured by Depression Anxiety Stress Scale-21 (DASS-21),
Resourcefulness Scale (RS), and Health-Related Quality of Life (HRQOL) measured through 4 domains on WHOQOL-BREF of Physical Health,
Psychological, Social and Environmental. * significant at p <.05, ** significant at p < .01

To address Hypothesis 3.3, which posits that caregiver sleep quality will
significantly correlate with HRQOL outcomes, bivariate correlations were conducted to
assess the association between sleep as measured by PSQI and HRQOL outcomes (i.e.,
WHOQOL-BREF domains) assessed at baseline. All four individual domains of the
WHOQOL-BREF measuring physical (r = -.57, p <.001), psychological (r = -.43, p
=.004), social (r = -.33, p = .01), and environmental (r = -.493, p <.001) HRQOL were
significantly correlated with global quality of sleep. It is noted the sleep quality scores are
interpreted as higher scores indicate worse sleep which further explains the directionality
of correlations reported. Hypothesis 3.3 is fully supported as caregiver sleep and HRQOL
were inversely associated suggesting higher sleep scores indicating poorer sleep indicates
lower levels of HRQOL.
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Table 11
Bivariate Correlations Among Quality of Life Outcomes and Sleep
Measures

Physical

Psych

Social

Enviro

HRQOL

HRQOL

HRQOL

HRQOL

(WHOQOL1)

(WHOQOL2)

(WHOQOL3)

(WHOQOL4)

WHOQOL1

-

WHOQOL2

.71**

-

WHOQOL3

.53**

.62**

-

WHOQOL4

.59**

.66**

.60**

-

PSQI

-.57**

-.43**

-.33*

-.49**

Sleep

(PSQI)

-

Note. Pittsburgh Sleep Quality Index (PSQI) and Health-Related Quality of Life (HRQOL) measured
through 4 domains on WHOQOL-BREF of Physical Health, Psychological, Social and Environmental.
* significant at p <.05, ** significant at p < .01
.

5.5 Specific Aim 4: Hypothesis 4.1, 4.2, 4.3, and 4.4
The final aim of the current study was to examine contextual factors as predictors
of caregiver HRQOL across individuals and days. Although a three-level model was
originally proposed, data was received by researchers without necessary information on
survey observation numbers or missed surveys, which was conceptualized as level 1 of
the model. As a result, data was aggregated within the day and a two-level model was
used to analyze the data (see Figure 4). Separate HLM models were used to statistically
analyze data where days (level 1) were nested within individuals (level 2). Restricted

89

Maximum Likelihood Estimation (REML) was selected as the estimation method as it
has been found to create unbiased estimates, is appropriate when deviance statistics are
not necessary for model comparisons, and can be applied with a minimum sample size of
10 clusters or groups (McNeish, 2017; Raudenbush & Bryk, 2002). All data collected
through mEMA were retained as Raudenbush and Bryk (2002) report HLM can
incorporate all participants who have been observed at least once and if observations
exceed estimated parameters. Specific variables examined included the predictor
variables of perceived stress, sleep quality, and resourcefulness on daily caregiver quality
of life. Time was treated as the random effect to evaluate the effect of days within and
between individual subjects.

Figure 4. Respecified Hierarchical Data Structure through mEMA.

The unconditional model yielded a statistically significant subject variance of
14.49 along with a statistically significant residual variance of 11.11. The intraclass
correlation (ICC) for the unconditional model was calculated to be .566, indicating 56.6%
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of the total variance in daily caregiver quality of life is accounted at the individual level
(level 2) and 43.3% of variability is at the day level (level 1). A substantial ICC suggests
a sample of relatively homogenous individuals who are likely unique from each other
(Hox, 2010) as they significantly vary on the dependent variable of caregiver HRQOL,
which supports the use of HLM as an appropriate analysis for the data. As a criterion of
goodness of fit for the model, a -2 log likelihood value of 2996.48 was reported for the
unconditional model, with smaller values indicating a better model fit.
In preliminary analyses, environmental quality of life was significantly different
across caregivers based on estimated household income. Although caregiver HRQOL
was not assessed with the same measure at baseline and during mEMA time-contingent
prompts, household income was further evaluated to be considered as a between-subject
Level 2 covariate in the primary HLM analyses. Bivariate correlations between daily
caregiver HRQOL, as measured by the WHO5 score, and estimated household income
indicated a non-significant association between variables (r = .19, p = 2.15). When
household income was grand-mean centered and entered as a predictor in an initial HLM
model, the estimate of fixed effects of income on quality of life revealed a positive, but
non-significant regression slope of .38 (p =.22). Covariance parameters were unable to be
determined indicating the model failed to converge. Given the non-significant correlation
and estimates of fixed effects on caregiver quality of life, estimated household income
was not retained as a covariate in additional HLM analyses.
Prior to examining the predictive role of sleep quality on HRQOL, a growth curve
analysis was first used to evaluate the role of linear and quadratic time components on
sleep across days. The fixed effects indicate there is a non-significant linear relationship
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of time on sleep quality (b = .05, p = .15). The fixed effects also indicate there is a nonsignificant quadratic relationship of time on sleep quality (b = -.00, p =.17). In sum,
neither linear nor quadratic components of time were found to significantly model trends
of sleep quality.
To evaluate the carry over effect of sleep quality hypothesized to predict caregiver
HRQOL (Hypothesis 4.1), caregiver sleep quality was measured by one-item, rated on a
scale of 1 (poor) to 4 (excellent). Sleep quality was group-mean and grand-mean
centered. The fixed effects indicate that there is a significant mean intercept of caregiver
quality of life (b = 13.55, p <.001), meaning caregiver quality of life is statistically
different from 0 on average across individuals within this model. The fixed slope for
group-mean centered sleep quality is negative and significant, indicating sleep quality
within individuals varies significantly across days (b = -3.39, p = .005). This means that
when an individual reported an increase in sleep quality in comparison to their own
personal average on sleep quality, there was a -3.39 decrease in daily HRQOL in
comparison to their own personal average on HRQOL. In contrast, the fixed slope for
grand-mean centered sleep quality across individuals is positive and significant (b = 3.19
p < .006) indicating that with each unit increase on sleep quality, there was a predicted
3.19 increase on daily quality of life between individuals across days (Table 12). As a
criterion of goodness of fit for the model, a -2 log likelihood value of 2181.21 was
reported for this conditional model with sleep quality as the predictor. This is a smaller
value than the null model (2996.48) indicating an improvement in model fit in explaining
variation.
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Hypothesis 4.1 was supported as sleep quality was significantly related to caregiver
HRQOL when accounting for the variation within and between individuals across days.

Table 12
Hierarchical Model of Sleep Quality Predicting Daily Caregiver HRQOL
Fixed Effects
(Intercept, slope)

Estimate

(SE)

tn

pb

Intercept

13.55

(0.53)

27.49

<.001**

Within-Person Sleep Quality

-3.39

(1.16)

-2.91

Between-Person Sleep Quality

3.19

(1.12)

2.86

CI95
Lower

Upper

12.48

14.61

.005*

-5.71

-1.06

.006*

0.95

5.42

Note. Within-person sleep quality measured by group-mean centered sleep quality. Betweenperson sleep quality measured by grand-mean centered sleep quality. All parameters were
calculated utilizing restricted maximum likelihood estimation. ** = p < .001; * = p <.01.

To evaluate the prediction of HRQOL by daily caregiver stress (Hypothesis 4.2),
caregiver stress across signal-contingent observations throughout the day was measured
by calculating a total score on three-items assessing caregiver perceptions of stress,
feeling overwhelmed with caregiving, and confidence in managing caregiver demands.
As all three-items were rated on a scale of 1 (not at all) to 4 (extremely), caregiver
responses on confidence in managing caregiving demands were reverse coded prior to
aggregating participant data across the day. An acceptable internal consistency as
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indicated by a Cronbach’s alpha of α = 0.74 suggested items are reliably measuring the
same construct.
For this model, the fixed effects indicate that there is a significant mean intercept
of caregiver quality of life (b = 13.45, p <.001), meaning caregiver quality of life is
statistically different from 0 on average across individuals within this model. The fixed
slope for group-mean centered perceived stress is positive and significant, indicating
perceived stress within individuals significantly varies across days (b = 3.51, p = .013).
This means that when an individual reported an increase in perceived stress in
comparison to their own personal average on perceived stress, there was a 3.51 increase
in daily HRQOL in comparison to their own personal average on HRQOL. In contrast,
the fixed slope for perceived stress across individuals is negative and significant (b = 5.03, p < .001) indicating that with each unit increase on stress, there was a predicted 5.03 decrease on daily quality of life. Results are presented in Table 13. As a criterion of
goodness of fit for the model, a -2 log likelihood value of 2813.10 was reported for this
conditional model with perceived stress as the predictor. This is a smaller value than the
null model (2996.48), but a larger value than the sleep model (2181.21) indicating some
improvement in model fit compared to having no predictors of HRQOL. Hypothesis 4.2
is supported as perceived stress was related to daily caregiver HRQOL between
individuals and within individuals across days.
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Table 13
Hierarchical Model of Perceived Stress Predicting Daily Caregiver HRQOL
Fixed Effects
(Intercept, slope)

Estimate

(SE)

tn

pb

Intercept

13.45

(0.49)

27.50

Within-Person Perceived Stress

3.51

(1.37)

Between-Person Perceived
Stress

-5.03

(1.28)

CI95
Lower

Upper

<.001**

12.48

14.44

2.56

.013*

0.77

6.24

-3.94

<.001**

-7.59

-2.47

Note. Within-person perceived stress measured by group-mean centered perceived stress
Between-person perceived stress measured by grand-mean centered perceived stress. All
parameters were calculated utilizing restricted maximum likelihood estimation. ** = p < .001; * =
p <.01.
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To evaluate the prediction of caregiver HRQOL by daily caregiver use of
resourcefulness skills (Hypothesis 4.3), caregiver use of resourcefulness skills was
measured by caregivers selecting coping skills used to manage caregiving at signalcontingent survey prompts. Caregivers could select no skills used or up to eight specific
resourcefulness skills. After analyzing the frequency of this caregiver skill use across
1,922 completed signal-contingent prompts, it appeared that a majority of caregivers
reported no skills used 51.7% of the time, followed by use of one skill (35.1%), and two
or more skills (13.2%). Given the relatively equal distribution split between no skill use
and one or more skills used, caregiver resourcefulness was recoded as a binary variable
with 0 indicating no skills used and 1 indicating one or more skills used. Caregiver
resourcefulness was group-mean and grand-mean centered. When entered into the HLM
model, the fixed slope of group-mean centered resourcefulness skill use on caregiver
HRQOL revealed a positive, but non-significant regression slope (b = 0.20, p =.69).
Similarly, the fixed slope of grand-mean centered resourcefulness skill use on quality of
life revealed a positive, but non-significant relationship (b = 0.20, p =.68). Covariance
parameters were unable to be determined indicating the model failed to fully converge.
As a result, the original binary variable was entered into the model. The fixed effects
indicate that there is a significant mean intercept of caregiver quality of life on average (b
= 13.38, p <.001), meaning caregiver quality of life is statistically different from 0 on
average across individuals within this model. The fixed slope for use of resourcefulness
skills is positive but not statistically significant (b = 0.15, p = .67). Results are presented
in Table 14. As a criterion of goodness of fit for the model, a -2 log likelihood value of
2845.83 was reported for this conditional model with resourcefulness skill use as the
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predictor. This is a smaller value than the null model (2996.48) indicating an
improvement in model fit in explaining HRQOL with no predictors; however, it is a
larger value than the sleep quality (2181.21) and perceived stress (2813.10) models.
Hypothesis 4.3 was not supported as use of resourcefulness skills was not predictive or
related to daily caregiver HRQOL (Table 14).

Table 14
Hierarchical Model of Resourcefulness on Predicting Caregiver HRQOL
Fixed Effects
(Intercept, slope)

Estimate

(SE)

tn

pb

Intercept

13.38

(0.58)

23.20

<.001**

Resourcefulness Skill Use

0.15

(0.35)

0.42

.677

CI95
Lower

Upper

12.22

14.53

-0.56

0.86

Note. Resourcefulness Skill Use coded as binary variable with 0 = no skills used and 1 =
resourcefulness skills use). All parameters were calculated utilizing restricted maximum
likelihood estimation. ** = p < .001; * = p <.01.
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To evaluate the mediating effects of resourcefulness skill use on perceived stress
and caregiver HRQOL (Hypothesis 4.4), a hierarchical mediation model was examined
using MLmed, a computational macro extension for SPSS designed for multilevel data
(Rockwood, 2017). The fixed effects of perceived caregiver stress regressed on caregiver
HRQOL was significant within individuals across days (B = -1.89, p <.001) and betweenindividuals across days (B = -5.30, p < .001). The fixed effects of perceived caregiver
stress regressed on the mediator, use of resourcefulness skills, was non-significant within
individuals across days (B = -.03, p =.54). However, perceived stress was significantly
predictive of use of resourcefulness skills between individuals across days (B = .21, p
=.02). The fixed effects of the mediator, caregiver use of resourcefulness skills, on
caregiver HRQOL were non-significant within individuals (B = .16, p =.64) and between
individuals (B = 2.20, p =.28) across days. Lastly, the indirect effects were examined with
a bootstrapping sampling procedure through 10,000 Monte Carlo replications and 95%
confidence intervals (Shrout & Bolger, 2002). According to Shrout and Bolger (2002),
the indirect effect can be interpreted as significant at the .05 level if the 95% confidence
interval does not contain zero. The within-indirect effect of perceived stress on caregiver
HRQOL through resourcefulness skill use was not significant (Bindirect = -.01, p = .82,
95% CI [-.05, .12]). The between-indirect effect of perceived stress on caregiver HRQOL
through resourcefulness skill use was also not significant (Bindirect = .47, p = .35, 95% CI
[-.35, 1.60]). Results are presented in Table 15. Considering that both confidence
intervals contain the value of 0, mediation was not significant and Hypothesis 4.4. is not
supported suggesting the resourcefulness skill use does not further explain the
relationship on perceived stress and caregiver HRQOL.
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Table 15
Hierarchical Mediation of Resourcefulness on Perceived Stress and Caregiver HRQOL
Predictor
Variable

Mediator
Variable

Criterion
Variable

Within- Effects

B

Between-Effects

SE

95% CI

B

SE

95% CI

-1.89** .45

(-2.77,
-1.00)

-5.30**

1.34

(-7.99,
-2.62)

Perceived
Stress

……

Caregiver
HRQOL

Perceived
Stress

……

RS Use

-.03

.05

(-.13,
.07)

.21*

.09

(.03,
.39)

RS Use

……

Caregiver
HRQOL

.16

.34

(-.51,
.83)

2.20

2.00

(-1.81,
6.22)

RS Use

Caregiver
HRQOL

-.01

.02

(-.06,
.03)

.47

.50

(-.35,
1.60)

Perceived
Stress

Note. RS Use = Resourcefulness Skill Use. B = Unstandardized Effect, SE = Standard Error, 95%
Confidence Intervals with Monte Carlo sampling method (Lower-Level Confidence Interval,
Upper-Level Confidence Interval). *p < .05, **p < .01, ***p < .001.
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CHAPTER VI
DISCUSSION

The present study sought to expand on previous literature by further examining
interrelationships of Zauszniewski’s middle range theory of resourcefulness along with
contextual factors, process regulators, and quality of life outcomes. Furthermore, the
current study aimed to evaluate the use of mEMA technology and caregiver perceptions
of use, burden, and acceptability of this methodology within the resourcefulness
framework. Lastly, this study sought to better understand the impact of contextual
factors, such as sleep, stress, and resourcefulness, on caregiver experiences throughout
the day when assessed through mEMA.
The existing literature base is limited by analyzing caregiver stress and HRQOL
outcomes through retrospective methods, requiring recollection and recall of past events.
Various factors, including cognitive biases and impact of retrospective self-reporting,
suggest decreased validity or accuracy of results when surveyed after the experiences
occurred. One strength of the current study is it builds off existing literature on caregiver
HRQOL by incorporating technology to assess caregiver experiences and dynamic
processes in the moment to improve validity and accuracy. Additionally, use of mEMA
allows for better understanding of specific contextual factors predicting or impacting
caregiver stress, resourcefulness, and HRQOL outcomes within the day and across days
due to more frequent reporting. The use of technology to further examine caregiver
experiences and quality of life supports the uniqueness and importance of this study as it
builds on gaps in the literature.
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6.1 Caregiver Completion Rates and Perceptions on mEMA Use
As the use of mEMA to assess the experiences of caregivers of children with ASD
is novel, an initial exploratory aim of the current study was to examine the usage of
mEMA by caregivers of children with ASD and their perceptions of mEMA as a form of
data collection. Although caregiver response to signaled prompts fell slightly below the
hypothesized levels, 64.8% of signaled prompts were completed with an average
caregiver engagement with signaled prompts of 66.0%. Largely, results aligned with
previous research examining the use of mEMA and completion rates across different
adult populations (Kirk et al., 2013). Furthermore, survey completion rates from the
current study are representative of recent mEMA studies evaluating completion rates
within caregiving populations ranging from 59% to 69% compliance (Potts et al., 2020;
Shaffer et al., 2021). Comparing the current results to other caregiving studies analyzing
similar completion rates, the current study supports the use of mEMA among caregivers
of children with ASD to assess caregiver experiences, stress, mood, and contextual
factors throughout and across days. Caregiver responses obtained during debriefing
further supported quantitative results. One caregiver reported, “mEMA was able to help
me be more aware of my feelings in the moment, realize how much support I have, and
reminded me to be in the present”.
Additionally, a strength of current study includes the examination of a potential
covariate impacting caregiver survey completion with a specific intention to look at
autism symptom severity as measured by the ATEC. Within the current study, there were
no significant correlations between autism severity and caregiver completion rates at
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time-contingent or signal-contingent assessments. This suggests reported or perceived
levels of autism severity did not significantly relate to caregiver participation. However, a
negative correlation was reported between compliance rates and ATEC total score,
suggesting higher ATEC scores or symptoms may be associated with lower caregiver
completion rates. While this was an unexpected result, the lack of significance between
reported symptom severity and survey completion rates suggests child symptomology
may not be associated or limit caregiver participation in mEMA protocol.
As previous literature among caregivers of children with ASD focused on
evaluating child behavior and symptomology through mEMA, the current study
possesses a unique strength as it aimed to evaluate caregiver perceptions of use, burden,
and disturbance when using mEMA to assess daily caregiver experiences. Caregiver
perceptions on acceptability and use of mEMA were assessed at debriefing using the
MARS. Overall, caregivers reported above average use and acceptance of the app based
on an overall MARS score over 2.5 as hypothesized. Looking specifically at subscales,
caregivers endorsed higher than average scores on app functionality and aesthetic,
suggesting the app performed in the way it was expected to and was graphically
acceptable. Caregivers endorsed lower than average acceptance on domains of
engagement (M = 2.08, SD = .93) and information (M = 2.25, SD = 1.52). Similar results
were found in the original study evaluating the use of the MARS further supporting the
validity of the MARS to evaluate caregiver perceptions in the current study (Stoyanov et
al., 2015). However, lower scores on engagement and information are unsurprising as the
purpose of the app and the current study was not to provide new information or aspects of
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entertainment, which is different from the other studies using this scale to assess app
quality.
Further assessing app use and mEMA methodology, individual items from a
previous EMA study were also administered at debriefing to evaluate caregiver
perceptions (Shrier et al., 2018). Results in the current study aligned with similar means
and standard deviations in the original article supporting the use of these items within this
population. Caregiver responses in the current study support the use of mEMA
methodology given more than 80% of caregivers endorsed ‘Agree’ or ‘Strongly Agree’ to
items assessing ease of use and learning, clarity of questions, helpfulness from research
team and instructions, and comfortability participating in the study. While a majority of
caregivers (60.7%) endorsed “Agree” or “Strongly Agree” to enjoyment when using the
mEMA app, it is notable that 33.3% of caregiver endorsed feeling indifferent about
enjoyment when using the app. This further corroborates caregiver endorsement of lower
than average scores on engagement as reported above on the MARS. Feedback on
enjoyment in using app is important to consider for future mEMA and intervention
development to better promote app use, engagement, and acceptability. Lastly, it is
notable that 27.4% of caregivers endorsed “Strongly Disagree” or “Disagree” on the item
stating, “I could always hear the signal”. In previous research, appropriate use of an alert
signal has been cited as a factor associated with compliance and should be considered
when interpreting the completion rates in the current study as well as future development
of mEMA technology (Morren et al., 2009).
Caregivers reported low overall burden and disturbance when completing signalcontingent assessments. Caregiver perceptions on burden were evaluated after study
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completion at debriefing using items from a previous EMA study (Shrier et al., 2018).
Considering the items were negatively phrased, responses were reverse coded to analyze
results on a similar scale to the 10-items on app use. After reverse coding, results from
the current study supported caregiver perception and endorsement of low overall burden
as evidenced by mean scores greater than 2.5. In the original article, Shrier et al. (2018)
reported 54% of participants endorsed receiving too many signals, 49% reported being
annoyed by signals, and 32% found taking part in the study to be burdensome. Only 3.9%
of caregivers in the current study endorsed being annoyed by signals, 5.9% interrupted or
disturbed by signals, and 8.0% found taking part in the study to be burdensome,
indicating caregivers were less burdened or disturbed than previous participants using
similar methodology.
To build on the EMA literature, the current study asked caregivers to respond the
statement, “This alert disturbed/bothered me” to assess momentary disturbance with each
signal-contingent assessment. On average, caregivers endorsed feeling disturbed by
assessment signals 9.3% of the time which is significantly lower than 50% as
hypothesized. The current study adds to the literature as previous researchers have not
reported on signal-contingent disturbance, especially among caregivers of children with
ASD. Results further support the use of the mEMA technology within this population as
there is a relatively low rate of disturbance reported among caregivers.

6.2 Interrelationships of Resourcefulness and Caregiver HRQOL
Previous research has evaluated components of Zauszniewki’s middle range
theory independently (Zauszniewski, 2006, 2012) as well as comprehensively as a model
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(Rossetti, 2018). Results from previous studies indicated resourcefulness was
significantly correlated with other components of the model as measured by constructs of
depressive cognitions, parental stress, caregiver strain and burden, and quality of life
outcomes (Rossetti, 2018; Zauszniewski, 2012). The current study aimed to extend on
previous literature by re-examining theoretical constructs with the expectation that
caregiver resourcefulness would correlate with previously identified constructs in a
unique sample of caregivers of children with ASD. It is surprising to note that caregiver
resourcefulness was not significantly correlated with depressive cognitions, caregiver
burden, or caregiver strain in the current study. While the relationship between
resourcefulness and depressive cognitions was in the expected, negative direction, the
relationship between resourcefulness and burden and strain was in the positive direction
in the current study. Researchers also aimed to add to the literature by examining the
relationship between caregiver resourcefulness and autism severity, which was
conceptualized as a contextual factor within the middle range theory. In the current study,
this relationship was also non-significant in the positive direction suggesting caregivers
who endorsed higher levels of resourcefulness also endorsed higher levels of autism
symptoms. Despite the difference in correlational results, the means and standard
deviations on constructs align with previous research (Rossetti, 2018; Zauszniewski,
2012). Limitations of correlation research that may further explain reported results could
include small sample size, limited power for analyses, additional confounding variables,
and reporting consistency and response patterns across caregivers which could impact
generality of findings (Asamoah, 2014; Lau, 2017). Additional environmental factors
impacting caregiving populations and the potential associations and directionality
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between constructs should be considered, such as the impact of COVID-19, which will be
discussed more below.
Similarly, caregiver resourcefulness was only significantly associated with
perceived stress and one domain of HRQOL measuring environmental quality of life.
Results align with previous research and further corroborate to the current time of living
in an environmental pandemic as higher levels of environmental HRQOL and stability
are associated with higher levels of resourcefulness. However, resourcefulness was not
significantly correlated with parental stress or overall psychological state measuring
depression, anxiety, and stress.
Although the direction of correlational relationships and lack of significance
between constructs is unexpected, it is important to consider the potential impact of
COVID-19 on caregiver well-being, child behaviors, and overall involvement in the
study. Recently, researchers have reported increased difficulty in managing child
behavior and emotions (Colizzi et al., 2020) and decreased psychological well-being
among caregivers of children with ASD since the COVID-19 pandemic (Kalb et al.,
2021; Lugo-Marin et al., 2021). Few studies have also evaluated the positive or potential
protective factors that have impacted this population during the COVID-19. However,
Mumbardo-Adam et al. (2021) found that caregivers of children with ASD reported
greater participation in family activities, improved familial communication, and greater
independence and autonomy with self-care among a sample of children with ASD, who
were also observed to have positive emotional changes. In the current study, the positive
correlations between constructs of caregiver resourcefulness, burden, and strain may
align with research since COVID-19, as some caregivers have reported positive
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experiences with connection to telehealth services as well as positive changes within their
family dynamic (Mumbardo-Adam et al., 2021; White et al., 2021). Caregivers may be
utilizing more help-seeking and self-help skills to connect with other individuals and
services during the time of a pandemic, while still feeling stress, burden, and
psychological distress associated with living and caregiving in a unique time of global
crisis.
Previous literature has been limited in examining sleep and HRQOL, specifically
within a theory of resourcefulness among caregivers of children with ASD. The third
component of the third aim in this study focused on evaluating the association between
sleep quality and overall HRQOL. Given previous research among caregivers of children
with ASD (Mihaila & Hartley, 2018), it was hypothesized that quality of sleep and
caregiver HRQOL would be significantly correlated. Aligning with previous research,
sleep quality was significantly associated with all four domains of HRQOL in the current
study, including physical, psychological, social, and environmental quality of life. In
serving families of children with ASD, it is important to assess sleep among both children
and caregivers as results further support the association between sleep and overall quality
of life.

6.3 Caregiver Stress, Sleep, and Resourcefulness from mEMA
The final aim of the present study posited to expand upon and further investigate
daily caregiver experiences of sleep, stress, and protective factors of resourcefulness
throughout the day and across individuals. Previous literature has examined constructs
impacting caregiver HRQOL, such as caregiver stress, depression and anxiety, burden,
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and sleep, retrospectively and independently of dynamic, contextual factors. It was a
proposed goal of the current study to combine literature on constructs impacting
caregiver HRQOL and build upon gaps in the EMA literature by assessing these
experiences within the moment and across days to further examine and understand
caregiver well-being.
By using statistical analyses that accounts for time, or days, nested within
individuals, perceived sleep quality was found to significantly predict caregiver HRQOL
within individuals across days, as well as between individuals across days. However, the
inverse relationship on sleep quality and caregiver HRQOL within-individuals was
surprising and may suggest that as variability in sleep quality within individuals
increases, quality of life decreases. While results align with previous research on the
impact of sleep quality on HRQOL (Feeley et al., 2014; Meltzer & Mindell, 2007;
Mihaila & Hartley, 2018), no other studies to date have examined the predictive
relationship of perceived sleep quality on daily caregiver HRQOL through the use of
mEMA to further shed light on this relationship. Additional variables, such as stress
variability or child behavior (Mihaila & Hartley, 2018; Schroder et al., 2019) or other
fixed, individual variables not explored in this study may further explain this relationship
and variation within individuals across time on sleep quality and HRQOL. Although the
linear and quadratic time components did not significantly explain the trends in sleep
quality within this sample of caregivers, previous research supports the cumulative and
extended carryover effect of sleep on health outcomes, emotion regulation, and quality of
life (Medic et al., 2017; O’Leary et al., 2017), which would extend beyond HRQOL
reported the following day as examined in the current study. Considering the significant
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impact on sleep quality on HRQOL across time, it is critical to assess and evaluate
caregiver sleep quality as a contributing factor to both short-term and long-term
functioning, as well as quality of life outcomes.
A substantial amount of literature has examined the impact of caregiver stress on
daily HRQOL (Deater-Deckard, 2004; Lee et al., 2009), often suggesting caregiver
HRQOL decreases as stress increases and can impact caregiver health over time (Benson,
2018). As no studies have looked at the role of daily experiences of stress and caregiver
HRQOL, results of the current study are novel and unique. Caregiver stress withinindividuals across days and between-individuals across days was significantly predictive
of daily caregiver HRQOL. However, the directionality of these relationships were also
surprising as individual stress was positively related to caregiver HRQOL and perceived
stress between-individuals was inversely associated with caregiver HRQOL. In other
words, individuals with more daily perceived stress, compared to days with less
perceived stress, reported higher HRQOL. Similar to within-person sleep quality results,
the directionality of these relationships and require careful statistical consideration. The
within-person level effects in the model can be conceptualized as the individual-level
variation in comparison to their own average, which is essentially a within-person
moderation effect. The limited intrapersonal variation across days may cause the
unexpected pattern of covariance, given that the majority of the variability was captured
by between-individual differences in the current models. Previous HLM or multilevel
studies cite similar results with reverse directional relationships on between-person and
within-person levels of the predictor variable (Karoly et al., 2014), especially when
partitioning within-person and between-person variance through centering level 1 and

109

level 2 predictors (Cole et al., 2020; Raudenbush & Bryk, 2002). Although centering of
the variables would not change the patterns of relations, it may further explain the unique
results on directionality as there may not be enough variability to account or adjust for
each level within the data of the current study.
In addition to examining relationships of sleep and stress on caregiver HRQOL,
the use of resourcefulness or resilience skills was also incorporated into the current study.
Previous studies have examined components of the Middle Range Theory of
Resourcefulness and Quality of Life outcomes, but research has been limited by
retrospective methodology. The current study aimed to incorporate mEMA methodology
in evaluating the use of resourcefulness skills throughout the day and analyzing the
predictive role of resourcefulness use on daily caregiver HRQOL. Although it was
expected that use of resourcefulness skills during the day would predict daily caregiver
HRQOL, this relationship was not significant in the current study. Due to more than half
of the caregivers indicating no coping skills were used throughout the day, it is possible
that the lack of variability in the data contributed to this non-significant relationship.
Despite resourcefulness and caregiver HRQOL demonstrating a correlational association
and predictive relationship in previous research (Rossetti, 2018; Zauszniewski, 2012), the
relationship between these variables may be better explained and examined with a nonlinear model to analyze the impact of resourcefulness on caregiver HRQOL and
experiences over time. Considering no studies to date have examined resourcefulness
within a daily or non-interventional context, it was interesting that caregivers reported
more awareness of potential resourcefulness skills that could be used when they were
reminded of skill options on each signal-contingent survey. Repeated visual reminders of
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potential resourcefulness skills may contribute to more use of skills over time and may
further the support the examination of a non-linear relationship between resourcefulness
and caregiver HRQOL.
Considering the supported relationship between stress on HRQOL and growing
evidence linking resourcefulness to HRQOL, it was an aim of the current study to
evaluate use of resourcefulness skills as a mediator on the relationship between daily
stress and caregiver HRQOL to better understand and examine daily caregiver
experiences. Similar to results reported on earlier in the study, there was a significant
relationship between within-person and between-person stress on caregiver HRQOL.
Results align with previous literature reporting an association between stress and
resourcefulness; however, the current study builds on the research basis as it found levels
of stress between-persons significantly predicted use of resourcefulness skills. In other
words, as caregivers reported more stress, they were also more likely to use
resourcefulness skills. Although there were predictive relationships between stress and
HRQOL, as well as stress and resourcefulness, use of resourcefulness skills was not
supported as significant mediator on this relationship across time. While controlling for
the use of resourcefulness does weaken the relationship between stress and HRQOL, it is
not found to impact this relationship significantly in the current study and sample. Given
that data collection and coding of use of resourcefulness skills may have impacted the
power of this relationship in the current study, it is considered a limitation and may
explain the results presented. Overall, results still support the need to further evaluate the
role of daily stress among caregivers as it can predict HRQOL and use of resourcefulness
skills.
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Recently, researchers have supported resourcefulness as a mediator on quality of
life outcomes in other patient populations (Guo et al., 2019), adult caregivers
(Zauszniewski & Burant, 2020) and even on caregiver stress and self-rated health
following the COVID-19 pandemic (Irani et al., 2021). However, resourcefulness as
mediator has not been examined as thoroughly among caregivers of children with ASD.
Among caregivers of children with ASD, the specific construct of positive thinking has
been evaluated and identified as a significant mediator on the relationship between
burden (Bekhet et al., 2012) and depression (Bekhet & Garnier-Villarreal, 2018) and
resourcefulness, specifically personal resourcefulness. While positive thinking was
analyzed in both studies as a separate construct through an additional measure, it may be
further conceptualized as component of resourcefulness or a specific resourcefulness
skill. Findings may explain the lack of mediation in the current study as resourcefulness
was measured by overall skill use as opposed to one specific type of skill, such as
positive thinking. Considering the distribution of the use of resourcefulness skills in the
current study, resourcefulness may be better conceptualized and analyzed as a moderator
on the relationship between daily caregiver stress and HRQOL, as it has been previously
supported as a significant moderator on child symptoms and caregiver stress (Khowaja,
2017). Lastly, Bekhet and Garnier-Villarreal (2018) deconstructed the overall construct
of resourcefulness into personal and social resourcefulness which may further explain
and illuminate findings in the current study, as well as direct future research to examine
the role of each type of resourcefulness on quality of life outcomes.
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6.4. Limitations
As this study was conducted during the COVID-19 pandemic and utilized a
developing methodology of data collection, there are several limitations to discuss.
Limitations include the use of a convenience sample from agencies, social media, and
recruitment sources that involved caregivers who were interested and willing to
participate. As a result, the sample was limited to caregivers with internet access or
connection to already established services or resources within the autism community.
Utilization of self-report from only one caregiver per household may have skewed results
and limited further data analysis on comprehensive family functioning. Formal diagnostic
reports for children with ASD were not able to be obtained given the virtual nature of the
study during the COVID-19 pandemic. However, all caregivers were asked what type of
provider diagnosed the child and what assessment tools were used to verify the presence
of a formal diagnosis. Although the final sample of caregivers was representative of
different geographic regions, all caregivers who completed the study identified primarily
as White/Caucasian female mothers. Further, a majority of the sample was employed,
received a college education, and reported a higher than average household income. Lack
of participation from male caregivers or other guardians may limit the generalizability of
the results. Further, a small sample size and limited power may have impacted the
correlational analyses and results.
Completion of this study during the ongoing COVID-19 pandemic could be
considered a drawback as no formal measures were used to assess the impact on family
functioning, caregiver distress, or child symptomology which could limit the ability to
control for this specific phenomenon. Use of mEMA methodology for this study further
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limits the sample and should be considered. Participation in studies using EMA can be
costly to researchers as well as burdensome to participants and contribute to attrition or
lack of survey completion. In order to participate, inclusion criteria required caregivers
have access to a smartphone with internet capabilities to receive and send daily surveys.
Collaboration with an established technological company limited the researcher’s ability
to change the visual design, structure, and certain functionality features of the overall
app. As a three level HLM model was initially proposed with consideration to the number
of survey observations, data analyses in the current study were limited by data presented
to researchers without context to which survey number was completed. As a result, data
was aggregated throughout the day and reconceptualized as a two-level HLM model with
days nested within individuals which limited the ability to analyze specific signalcontingent observations measured at different timepoints throughout the day. Within the
mEMA data collected, caregivers indicated no resourcefulness skills were used to cope
with caregiving on at least half of completed signal-contingent prompts. As a result, use
of resourcefulness skills was examined as a binary variable which may have further
limited statistical analyses and results. Despite several benefits from real-time data
obtained through mEMA, it is important to acknowledge that smartphone access may
limit the sample of caregivers and overall generalizability of data. Further, internet
difficulties, loss of service, and technological problems with smartphone devices and in
transmission of data to ilumivu may have limited data received by researchers and should
be considered in analyses and future research.
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6.5 Future Directions
The current study was unique as no other studies have used mEMA to focus on
quality of life and well-being among caregivers of children with ASD. Based on results
and caregiver perceptions toward participation in the study, use of the app, and rates of
completion of daily surveys, use of EMA is supported among caregivers of children with
ASD. Feasibility, acceptability, and usability of mEMA should be more thoroughly
examined in additional research for further support of mEMA within this caregiving
population.
Future research should continue to evaluate the use of mEMA surveys on
evaluating different aspects of caregiver experiences throughout the day. Although it is
beyond the scope of the current study, information was gathered from caregivers on
perceived benefits from participating. Several caregivers found that completing daily
surveys contributed to greater emotional attunement (56%), as well as increased
awareness of coping skills (12%) and poor sleep quality (12%). In addition to finding
benefit from completing daily surveys, several caregivers generated ideas as to what may
be helpful for future research or an intervention. Looking across responses, the largest
number of caregivers reported interest in receiving prompted coping skills based on
stressors endorsed (30%), followed by the ability to connect with other caregivers in
similar situations (12%), seeing a daily graph or summary of their overall responses and
results (10%), and receiving referrals for specific providers based on survey responses
(4%). Another proportion of caregivers (12%) expressed a desire to see app-specific
changes. Results should be considered in the future when choosing a technological
platform and developing the app design. More specifically, future studies should further
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examine how caregiver experiences at specific signal-contingent observations impact
outcomes and within-day variation, as the current study was limited by the format of the
current data. Considering caregiver perceptions, additional research could examine the
use of mEMA in delivering interventions, such as evaluating the impact of prompted
coping skills on caregiver survey completion, stress, and overall HRQOL.
Caregiving through the lens of family functioning and household composition
should continue to be explored. Previous research suggests different coping styles and
abilities may be dependent on caregiver age and gender (Lai & Oei, 2014). Although the
current study was only composed of mothers and female caregivers, it would be
important to evaluate male caregivers or non-mother caregivers when using mEMA and
overall levels of resourcefulness and HRQOL. Families with more than one child with
autism should be further evaluated in the future to evaluate levels of resourcefulness and
relationship to other components of the model, as well as differences in caregiver
experiences reported through mEMA. Given the longitudinal multi-level data collected
across days on a variety of different contextual variables, future research could continue
to evaluate causational relationships between and within days, as well as differences
between and within caregiving groups.
Although interrelationships between key constructs of Zauszniewski’s middle
range theory were not associated as expected in the current study, results still add to the
existing resourcefulness literature, especially from data collected during the COVID-19
pandemic. Irani et al. (2021) recently reported that caregivers of adults with chronic
conditions endorsed high levels of stress during the COVID-19 pandemic. Interestingly,
caregivers also endorsed levels of resourcefulness with similar means to studies
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conducted prior to the pandemic, but were not significantly associated with stress (Irani et
al., 2021; Rossetti, 2018; Zauszniewski & Musil, 2014; Zauszniewski et al., 2016).
However, resourcefulness significantly mediated the relationship on stress and self-rated
health suggesting resourcefulness continues to be an explanatory mechanism on caregiver
functioning (Irani et al., 2021). Findings may further explain the results in the current
study as participants are experiencing short-term and long-term impacts of a global health
crisis on stress and overall quality of life. Additional evidence is needed to examine the
influence of COVID-19 on caregivers, especially caregivers of children with ASD.
Zauszniewski et al. (2022) has recently conceptualized spirituality as a component of
resourcefulness with a newly developed scale which could be included in evaluation of
resourcefulness among caregivers of children with ASD. Overall, future research may
further examine the impact of resourcefulness and resourcefulness-based training
intervention delivered through a technological format, such as mEMA, to further address
the individualized and dynamic needs of caregivers.
By using technology to assess caregiver quality of life in the moment, researchers
and clinicians can gain greater awareness as to contextual and dynamic experiences
directly impacting caregiver well-being. Caregiver perceptions on participating in the
current study further support the concept that caregivers may gain greater awareness of
their experiences by using technology to assess quality of life. Focusing on the effect of
caregiver stress and resourcefulness on HRQOL is necessary to enhance health and
optimize outcomes. Development of assessment strategies, resourcefulness interventions,
and technological treatments for caregivers could be better informed with the basis of this
research.
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In summary, results support the use of mEMA among caregivers of children with
ASD based on results of low burden, high ratings of acceptability and use, and overall
caregiver survey completion rates within the range of previous research. Results from the
current study add to existing literature by emphasizing the importance of caregiver
assessment of quality of life and experiences throughout the day as caregiver mental
health, stress, and sleep impacts outcomes for caregivers, and ultimately child and family
functioning. The current study also sheds light on existing literature evaluating
interrelationships between constructs of resourcefulness and quality of life theory.
Researchers and clinicians should continue to focus on improving factors such as
promotion of help-seeking and self-help skills among caregivers to facilitate caregiver
quality of life and well-being, especially in the midst of a global health crisis. Overall,
this aim of this research was to understand and emphasize the role of caregiver quality of
life as assessed through technology to better understand and explain and enhance
caregiver, child, and family well-being.
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Appendix B: Information Sheet and Consent Form
You are being invited to participate in a research study titled Leveraging Technology to Assess
Caregiver Stress and Quality of Life. The primary researcher in this study is a doctoral student,
Kristina Rossetti, from the University of South Alabama. You are invited to participate in this
study because you are a primary caregiver between the ages of 20 and 60, have a child diagnosed
with ASD between the ages of 3 and 10, own a cellularly enabled device, and identify English as
a primary language.
The purpose of this research study is to examine contextual variables and dynamic experiences
contributing to health-related quality of life outcomes in caregivers of children with ASD. If you
agree to take part in this study, you will be asked to complete three study components: 1) a 2-hour
initial interview with researchers for mobile app demonstration and completion of surveys
relating to child and caregiver characteristics (e.g.,child behavior, caregiver stress,
resourcefulness, and health-related quality of life), 2) 14-day mobile app use to complete 6 daily
surveys, and 3) a 2-hour debriefing interview with researchers for survey completion and
discussion on mobile app use. Two daily surveys will be completed based on time (i.e., beginning
and end of day) and four will be randomly signaled to your phone through the mobile application.
You will receive gift card compensation for completing the study. In addition, we hope that your
participation in the study may help give us a greater understanding of how caregiver experiences
may impact stress, resourcefulness, and quality of life outcomes in caregivers. We believe there
are no known risks associated with this research study; however, as with any online related
activity the risk of a breach of confidentiality is always possible. To the best of our ability, your
answers in this study will remain confidential. We will minimize risks by using the software
company, ilumivu, as a secure method of data collection and storage. Your participation in this
study is completely voluntary and you can withdraw at any time. You are free to skip any
question that you choose.
As researchers, we are not qualified to provide counseling services and we will not be following
up with you after this study. If you feel upset after completing the study or find or aspects of the
study triggered distress, talking with a qualified clinician may help. If you feel you would like
assistance please contact the National Alliance on Mental Illness (NAMI) at 1-800-950-6264 or at
www.nami.org, or contact a mental health professional near you. In the case of an emergency
please call 911.
If you have questions about this project or if you have a research-related problem, you may
contact the researcher, Kristina Rossetti at kgr1722@jagmail.southalabama.edu.
By clicking “I agree” below you are indicating that you have read and understood this consent
form and agree to participate in this research study. Please print a copy of this page for your
records.
I Agree
I Disagree
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Appendix C: Demographics Questionnaire
1.
2.
3.
4.
5.
6.

Are you a primary caregiver of a child?
Is the child between the ages of 3 and 10?
Are you between the ages of 20 and 60?
Is English a primary language?
Do you have a cellularly enabled device?
Is this child diagnosed with an Autism Spectrum Disorder Diagnosis?
a. At what age was this child diagnosed?*
b. Who diagnosed this child? (Ex: general pediatrician, neurologist,
psychologist, nurse, teacher/school system, check all that apply etc.) *
c. To your knowledge, were any of the following used to diagnose: GARS,
CARS, ADOS, ADIR, SRS, SCQ*
d. Check any of the following that apply to your child: nonverbal, language
impairment, intellectual/cognitive impairment*
e. Is this child’s communication mainly: predominantly nonverbal,
somewhat verbal but only understood by those familiar with child,
somewhat verbal and undershoot by those who just met my child,
predominantly verbal*
7. Child age, sex, ethnicity
8. Has this child been diagnosed with developmental delay?
9. Has this child also been diagnosed with an intellectual disability or mental
retardation?
10. Has this child also been diagnosed with ADHD/ADD?
11. Does this child have any of the following mental health conditions (check all that
apply)? (Depression, Anxiety, LD, ODD, DMDD, Bipolar, CD, IED, RAD, OCD,
None, Other: Explain)
12. Has this child been diagnosed with any of the following chronic health
conditions? (Asthma, Diabetes, Sickle Cell, IBS, Allergies, Speech Delay, None,
Other: Explain)
13. Has this child been diagnosed with any of the following health conditions (Check
all that apply: CP, Stroke, Spinal Cord Injury, TBI, Rett’s, Downs, Fragile X,
Blindness, Deafness, Loss of functional independent mobility ,None, Other:
Explain?
14. Were there any pregnancy/birth complications (If yes, explain)
15. To the best of your knowledge, has this child EVER experiences any of the
following (ACES)
16. What is your relationship to this child?
17. Is this child currently in school?
18. If yes, is the child attending school in-person or through virtual/remote learning?
a. Who gets the child ready for school?
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b. If in virtual/remote school, who assists the child with academic tasks at
home?
19. Caregiver Sex, Ethnicity, Age
20. Do you have a history of mental health concerns or diagnoses (e.g., depression,
anxiety)?
21. Highest education level attained by caregiver
22. Are you employed? (If yes, part time or full time/ job title)
23. Estimated Household Income
24. In the past year, how often has it been hard to get by on your family’s income to
cover essential needs like food or housing? (Extremely hard, somewhat hard, not
at all hard)
25. What is your marital status?
26. Would you say that your relationship with your spouse or partner is (completely
happy, very happy, fairly happy, not happy, N/A)
27. How many other children are in the household?
28. How many adults are in the household?
29. Do any other children in the household have a diagnosis of an autism spectrum
disorder (ASD) (including autism, autistic
disorder, aspergers syndrome, pervasive developmental disorder, or social
pragmatic communication disorder)?
30. In general, how would you rate each of the following: physical health,
mental/emotional health, sleep, and social support (poor, fair, good, very good,
excellent)
31. In general, how much did you feel that you, your children, and/or close family
and friends were at risk for contracting COVID-19? (not at all, a little, somewhat,
quite a bit, very much)
32. In general, how stressed have you been from COVID-19? (not at all, a little,
somewhat, quite a bit, very much)?
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Appendix D: Survey Measures
Autism Treatment Evaluation
Circle the letters to indicate how true each phrase is (N=Not true, S= Somewhat True, V= Very
true)
Speech/Language Communication
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Knows own name
Responds to No or Stop
Can follow some commands
Can use one word at a time (e.g., No, eat, water)
Can use 2 words at a time (e.g., Go home)
Can use 3 words at a time (e.g., Want more milk)
Knows 10 or more words
Can use sentences with 4 or more words
Explains what he/she wants
Asks meaningful questions
Speech tends to be meaningful/relevant
Often uses several successive sentences
Carries on fairly good conversation
Has normal ability to communication for his/her age

Sociability
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Seems to be in a shell (i.e., you can’t reach him/her)
Ignores other people
Pays little or no attention when addressed
Uncooperative and resistant
No eye contact
Prefers to be left alone
Shows no affection
Fails to greet parents
Avoids contact with others
Does not imitate
Dislikes being held/cuddled
Does not share or show
Does not wave “bye bye”
Disagreeable/not compliant
Temper tantrums
Lacks friends/companions
Rarely smiles
Insensitive to other’s feelings
Indifferent to being liked
Indifferent if parent(s) leave

Sensory/Cognitive Awareness
1. Responds to own name
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2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

Responds to praise
Looks at people and animals
Looks at pictures and T.V.
Does drawing, coloring, art
Plays with toys appropriately
Appropriate facial expression
Understands stories on T.V.
Understands explanations
Aware of environment
Aware of danger
Shows imagination
Initiate activities
Dresses self
Curious, interested
Venturesome (i.e., explores)
“Tuned in” (i.e., not spacey)
Looks where others are looking

Health/Physical Behavior
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Bed-wetting
Wets pants/diapers
Soils pants/diapers
Diarrhea
Constipation
Sleep problems
Eats too much/too little
Extremely limited diet
Hyperactive
Lethargic
Hits or injures self
Hits or injures others
Destructive
Sound-sensitive
Anxious/fearful
Unhappy/crying
Seizures
Obsessive speech
Rigid routines
Shouts or screams
Demands sameness
Often agitated
Not sensitive to pain
“Hooked” or fixated on certain objects/topics
Repetitive movements (e.g., stimming, rocking)
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WHOQOL-BREF
Please read each question, assess your feelings, and circle the number on the scale for each
question that gives the best answer for you. (Response options vary per question ranging from 1
[very poor, very dissatisfied, not at all, never] to 5[completely, very good, very satisfied, extreme
amount, always])
Do you get the kind of support from others that you need?
Do you get the kind of support from others that you need?
1. How would you rate your quality of life?
2. How satisfied are you with your health?
3. To what extend do you feel that physical pain prevents you from doing what you need to
do?
4. How much do you need any medical treatment to function in your daily life?
5. How much do you enjoy life?
6. To what extend do you feel your life to be meaningful?
7. How well are you able to concentrate?
8. How safe do you feel in your daily life?
9. How healthy is your physical environment?
10. Do you have enough energy for everyday life?
11. Are you able to accept your bodily appearance?
12. Have you enough money to meet your needs?
13. How available to you is the information that you need in your day-to-day life?
14. To what extent do you have the opportunity for leisure activities?
15. How well are you able to get around?
16. How satisfied are you with your sleep?
17. How satisfied are you with your ability to perform your daily living activities?
18. How satisfied are you with your capacity for work?
19. How satisfied are you with yourself?
20. How satisfied are you with your personal relationships?
21. How satisfied with you with your sex life?
22. How satisfied are you with the support you get from your friends?
23. How satisfied are you with the conditions of your living place?
24. How satisfied are you with your access to health services?
25. How satisfied are you with your transport?
26. How often do you have negative feelings such as blue mood, despair, anxiety,
depression?
Pittsburgh Sleep Quality Index
1. During the past month, when have you usually gone to bed at night?
2. During the past month, how long (in minutes) has it usually taken you to fall asleep each
night?
3. During the past month, when have you usually gotten up in the morning?
4. During the past month, how many hours of actual sleep did you get at night? (This may
differ than the number of hours you spend in bed).
5. During the past month, how often have you had trouble sleeping because you…
(not during the past month, < once a week, once or twice a week, >3 times a week)
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a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

Cannot get to sleep within 30 minutes
Wake up in the middle of the night or early morning
Have to get up to use the bathroom
Cannot breathe comfortably
Cough or snore loudly
Feel too cold
Feel too hot
Had bad dream
Have pain
Other (describe):

How often during the past month have you had trouble sleeping because of this?
6. During the past month, how would you rate your sleep quality overall?
(very good, fairly good, fairly bad, very bad)
7. During the past month, how often have you taken medicine (prescribed or over the
counter) to help you sleep?
(not during the past month, <once a week, once or twice a week, >3 times a week)
8. During the past month how often have you had trouble staying awake while driving,
eating meals, or engaging in social activity?
(not during the past month, <once a week, once or twice a week, >3 times a week)
9. During the past month, how much of a problem has it been for you to keep up enough
enthusiasm to get things done?
(no problem at all, only very slight problem, somewhat problem, very big problem)
10. Do you have a bed partner or roommate? (no; partner/roommate in other room; partner in
same room, not same bed; partner in same bed)
If you have a roommate or bed partner, ask him/her how often in the past month you have
had…
a. Loud snoring
b. Long pauses between breaths while asleep
c. Legs twitching or jerking while you sleep
d. Episodes of disorientation or confusion during sleep
e. Other restlessness while you sleep (describe):
Zarit Burden Interview
Please choose the response that best describes how you feel. (0-Never, Rarely, Sometimes, Quite
Frequently, 4-Nearly Always)
1. Do you feel your relative asks for more help than he/she needs?
2. Do you feel that because of the time you spend with your relative that you don’t have
enough time for yourself?
3. Do you feel stressed between caring for your relative and trying to meet other
responsibilities for your family or work?
4. Do you feel embarrassed over your relative’s behavior?
5. Do you feel angry when you are around your relative?
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6. Do you feel that your relative currently affects our relationships with other family
members or friends in a negative way?
7. Are you afraid what the future holds for your relative?
8. Do you feel your relative is dependent on you?
9. Do you feel strained when you are around your relative?
10. Do you feel your health has suffered because of your involvement with your relatives?
11. Do you feel that you don’t have as much privacy as you would like because of your
relatives?
12. Do you feel that your social life has suffered because you are caring for your relative?
13. Do you feel uncomfortable about having friends over because of your relative?
14. Do you feel that your relative seems to expect you to take care of him/her as if you were
the only one he/she could depend on you?
15. Do you feel that you don’t have enough money to take care of your relative in addition to
the rest of your expenses?
16. Do you feel that you will be unable to take care of your relative much longer?
17. Do you feel you have lost control of your life since your relative’s illness?
18. Do you wish you could leave the care of your relative to someone else?
19. Do you feel uncertain about what to do about your relative?
20. Do you feel you should be doing more for your relative?
21. Do you feel you could do a better job in caring for your relative?
22. Overall, how burdened do you feel in caring for your relative?
WHO-5
Please choose the best response to reflect the day (All of the time, Most of the time, More than
half the time, Less than half the time, Some of the time, At no time)
1.
2.
3.
4.
5.

I have felt cheerful in good spirits.
I have felt calm and relaxed.
I have felt active and vigorous.
I woke up feeling fresh and rested.
My daily life has been filled with things that interest me.

Autism Parenting Stress Index
Please rate the following aspects of your child’s health according to how much stress it causes
you and/or your family by choosing the response that best describes your situations (0- Not
stressful, Sometimes creates stress, Often creates stress, Very stressful on a daily basis, So
stressful sometimes we feel we can’t cope)
1.
2.
3.
4.
5.
6.
7.
8.
9.

Your child’s social development
Your child’s ability to communicate
Tantrums/meltdowns
Aggressive behavior (i.e., siblings, peers)
Self-injurious behavior
Difficulty making transitions from one activity to another
Sleep problems
Your child’s diet
Bowel problems (e.g., diarrhea, constipation)
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10.
11.
12.
13.

Potty training
Not feeling close to your child
Concern for the future of your child being accepted by others
Concern for the future of your child living independently

Perceived Stress Scale
Circle how often you felt or thought a certain way (0-Never, Almost Never, Sometimes, Fairly
Often, 4-Very Often).
1. In the last month, how often have you been upset because of something that happened
unexpectedly?
2. In the last month, how often have you felt that you were unable to control the important
things in your life?
3. In the last month, how often have you felt nervous and stressed?
4. In the last month, how often have you felt confident about your ability to handle your
personal problems?
5. In the last month, how often have you felt that things were going your way?
6. In the last month, how often have you found that you could not cope with all the things
that you had to do?
7. In the last month, how often have you been able to control irritations in your life?
8. In the last month, how often have you felt that you were on top of things?
9. In the last month, how often have you been angered because of things that were outside
of your control?
10. In the last month, how often have you felt difficulties were piling up so high that you
could not overcome them?
Caregiver Strain Questionnaire-Short Form
(Each statement rated as occurring Not at all, A little, Somewhat, Quite a bit, Very Much)
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

How worried did you feel about this child’s future
How tired or strained you feel as a result of caring for this child
How sad or unhappy you feel as a result of caring for this child
Interruption of personal times as a result of caring for this child
How disrupted family routines are as a result of caring for this child
Your missing work or neglected duties as a result of caring for this child
How guilty you feel about child’s problems
How disrupted family relationships are as a result of caring for this child
How family members are doing without as a result of caring for this child
How much financial strain on the family as a result of caring for this child

Resourcefulness Skills Scale
How frequently did you use each skill? (0-never, 3-always)
1. Rely on family/friends
2. Exchange ideas with others
3. Seek professionals/experts
4. Organize daily activities
5. Use positive self-talk
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6. Reframe the situation positively
7. Change from usual reaction
8. Explore new ideas
Mobile App Rating Scale (MARS)
Circle the number that most accurately represents the quality of the app component you are
rating. Please use the descriptors provided for each response category.
SECTION A
Engagement – fun, interesting, customisable, interactive (e.g. sends alerts, messages, reminders,
feedback, enables sharing), well-targeted to audience
1. Entertainment: Is the app fun/entertaining to use? Does it use any strategies to increase
engagement through entertainment (e.g. through gamification)?
1 Dull, not fun or entertaining at all
2 Mostly boring
3 OK, fun enough to entertain user for a brief time (< 5 minutes)
4 Moderately fun and entertaining, would entertain user for some time (5-10 minutes
total)
5 Highly entertaining and fun, would stimulate repeat use
2. Interest: Is the app interesting to use? Does it use any strategies to increase engagement by
presenting its content in an interesting way?
1 Not interesting at all
2 Mostly uninteresting
3 OK, neither interesting nor uninteresting; would engage user for a brief time (< 5
minutes)
4 Moderately interesting; would engage user for some time (5-10 minutes total)
5 Very interesting, would engage user in repeat use
3. Customisation: Does it provide/retain all necessary settings/preferences for apps features (e.g.
sound, content, notifications, etc.)?
1 Does not allow any customisation or requires setting to be input every time
2 Allows insufficient customisation limiting functions
3 Allows basic customisation to function adequately
4 Allows numerous options for customisation
5 Allows complete tailoring to the individual’s characteristics/preferences, retains all
settings
4. Interactivity: Does it allow user input, provide feedback, contain prompts (reminders, sharing
options, notifications, etc.)? Note: these functions need to be customisable and not overwhelming
in order to be perfect.
1 No interactive features and/or no response to user interaction
2 Insufficient interactivity, or feedback, or user input options, limiting functions
3 Basic interactive features to function adequately
4 Offers a variety of interactive features/feedback/user input options
5 Very high level of responsiveness through interactive features/feedback/user input
options
5. Target group: Is the app content (visual information, language, design) appropriate for your
target audience?
1 Completely inappropriate/unclear/confusing
2 Mostly inappropriate/unclear/confusing
3 Acceptable but not targeted. May be inappropriate/unclear/confusing
4 Well-targeted, with negligible issues
5 Perfectly targeted, no issues found
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SECTION B
Functionality – app functioning, easy to learn, navigation, flow logic, and gestural design of app
6. Performance: How accurately/fast do the app features (functions) and components
(buttons/menus) work?
1 App is broken; no/insufficient/inaccurate response (e.g. crashes/bugs/broken features,
etc.)
2 Some functions work, but lagging or contains major technical problems
3 App works overall. Some technical problems need fixing/Slow at times
4 Mostly functional with minor/negligible problems
5 Perfect/timely response; no technical bugs found/contains a ‘loading time left’ indicator
7. Ease of use: How easy is it to learn how to use the app; how clear are the menu labels/icons
and instructions?
1 No/limited instructions; menu labels/icons are confusing; complicated
2 Useable after a lot of time/effort
3 Useable after some time/effort
4 Easy to learn how to use the app (or has clear instructions)
5 Able to use app immediately; intuitive; simple
8. Navigation: Is moving between screens logical/accurate/appropriate/ uninterrupted; are all
necessary screen links present?
1 Different sections within the app seem logically disconnected and
random/confusing/navigation
is difficult
2 Usable after a lot of time/effort
3 Usable after some time/effort
4 Easy to use or missing a negligible link
5 Perfectly logical, easy, clear and intuitive screen flow throughout, or offers shortcuts
9. Gestural design: Are interactions (taps/swipes/pinches/scrolls) consistent and intuitive across
all components/screens?
1 Completely inconsistent/confusing
2 Often inconsistent/confusing
3 OK with some inconsistencies/confusing elements
4 Mostly consistent/intuitive with negligible problems
5 Perfectly consistent and intuitive
SECTION C
Aesthetics – graphic design, overall visual appeal, colour scheme, and stylistic consistency
10. Layout: Is arrangement and size of buttons/icons/menus/content on the screen appropriate or
zoomable if needed?
1 Very bad design, cluttered, some options impossible to select/locate/see/read device
display not optimised
2 Bad design, random, unclear, some options difficult to select/locate/see/read
3 Satisfactory, few problems with selecting/locating/seeing/reading items or with minor
screensize problems
4 Mostly clear, able to select/locate/see/read items
5 Professional, simple, clear, orderly, logically organised, device display optimised.
Every design component has a purpose
11. Graphics: How high is the quality/resolution of graphics used for
buttons/icons/menus/content?
1 Graphics appear amateur, very poor visual design - disproportionate, completely
stylistically inconsistent
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2 Low quality/low resolution graphics; low quality visual design – disproportionate,
stylistically inconsistent
3 Moderate quality graphics and visual design (generally consistent in style)
4 High quality/resolution graphics and visual design – mostly proportionate, stylistically
consistent
5 Very high quality/resolution graphics and visual design - proportionate, stylistically
consistent throughout
12. Visual appeal: How good does the app look?
1 No visual appeal, unpleasant to look at, poorly designed, clashing/mismatched colours
2 Little visual appeal – poorly designed, bad use of colour, visually boring
3 Some visual appeal – average, neither pleasant, nor unpleasant
4 High level of visual appeal – seamless graphics – consistent and professionally
designed
5 As above + very attractive, memorable, stands out; use of colour enhances app
features/menus
SECTION D
Information – Contains high quality information (e.g. text, feedback, measures, references) from
a credible source. Select N/A if the app component is irrelevant.
13. Accuracy of app description (in app store): Does app contain what is described?
1 Misleading. App does not contain the described components/functions. Or has no
description
2 Inaccurate. App contains very few of the described components/functions
3 OK. App contains some of the described components/functions
4 Accurate. App contains most of the described components/functions
5 Highly accurate description of the app components/functions
14. Goals: Does app have specific, measurable and achievable goals (specified in app store
description or within the app itself)?
N/A Description does not list goals, or app goals are irrelevant to research goal (e.g.
using a game for educational purposes)
1 App has no chance of achieving its stated goals
2 Description lists some goals, but app has very little chance of achieving them
3 OK. App has clear goals, which may be achievable.
4 App has clearly specified goals, which are measurable and achievable
5 App has specific and measurable goals, which are highly likely to be achieved
15. Quality of information: Is app content correct, well written, and relevant to the goal/topic of
the app?
N/A There is no information within the app
1 Irrelevant/inappropriate/incoherent/incorrect
2 Poor. Barely relevant/appropriate/coherent/may be incorrect
3 Moderately relevant/appropriate/coherent/and appears correct
4 Relevant/appropriate/coherent/correct
5 Highly relevant, appropriate, coherent, and correct
16. Quantity of information: Is the extent coverage within the scope of the app; and
comprehensive but concise?
N/A There is no information within the app
1 Minimal or overwhelming
2 Insufficient or possibly overwhelming
3 OK but not comprehensive or concise
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4 Offers a broad range of information, has some gaps or unnecessary detail; or has no
links to more information and resources
5 Comprehensive and concise; contains links to more information and resources
17. Visual information: Is visual explanation of concepts – through charts/graphs/images/videos,
etc.– clear, logical, correct?
N/A There is no visual information within the app (e.g. it only contains audio, or text)
1 Completely unclear/confusing/wrong or necessary but missing
2 Mostly unclear/confusing/wrong
3 OK but often unclear/confusing/wrong
4 Mostly clear/logical/correct with negligible issues
5 Perfectly clear/logical/correct
18. Credibility: Does the app come from a legitimate source (specified in app store description or
within the app itself)?
1 Source identified but legitimacy/trustworthiness of source is questionable (e.g.
commercial business with vested interest)
2 Appears to come from a legitimate source, but it cannot be verified (e.g. has no
webpage)
3 Developed by small NGO/institution (hospital/centre, etc.) /specialised commercial
business, funding body
4 Developed by government, university or as above but larger in scale
5 Developed using nationally competitive government or research funding (e.g.
Australian Research Council, NHMRC)
19. Evidence base: Has the app been trialled/tested; must be verified by evidence (in published
scientific literature)?
N/A The app has not been trialled/tested
1 The evidence suggests the app does not work
2 App has been trialled (e.g., acceptability, usability, satisfaction ratings) and has
partially positive outcomes in studies that are not randomised controlled trials (RCTs), or
there is little or no contradictory evidence.
3 App has been trialled (e.g., acceptability, usability, satisfaction ratings) and has positive
outcomes in studies that are not RCTs, and there is no contradictory evidence.
4 App has been trialled and outcome tested in 1-2 RCTs indicating positive results
5 App has been trialled and outcome tested in > 3 high quality RCTs indicating positive
results
SECTION E
20. Would you recommend this app to people who might benefit from it?
1 Not at all I would not recommend this app to anyone
2 There are very few people I would recommend this app to
3 Maybe There are several people whom I would recommend it to
4 There are many people I would recommend this app to
5 Definitely I would recommend this app to everyone
21. How many times do you think you would use this app in the next 12 months if it was relevant
to you?
1 None
2 1-2
3 3-10
4 10-50
5 >50
22. Would you pay for this app?
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1 No
3 Maybe
5 Yes
23. What is your overall star rating of the app? (1- one of worst apps, 2, 3- average, 4, 5-one of
the best apps)
App-specific
These added items can be adjusted and used to assess the perceived impact of the app on the
user’s knowledge, attitudes, intentions to change as well as the likelihood of actual change in the
target health behaviour. (Response options 1- strongly disagree to 5- strongly agree)
SECTION F
1. Awareness: This app is likely to increase awareness of the importance of addressing
[insert target health behaviour]
2. Knowledge: This app is likely to increase knowledge/understanding of [insert target
health behaviour]
3. Attitudes: This app is likely to change attitudes toward improving [insert target health
behaviour]
4. Intention to change: This app is likely to increase intentions/motivation to address [insert
target health behaviour]
5. Help seeking: Use of this app is likely to encourage further help seeking for [insert target
health behaviour] (if it’s required)
6. Behaviour change: Use of this app is likely increase/decrease [insert target health
behaviour]
Depressive Cognitions Scale
Choose the response that best describes your current opinion about your feelings using the
following scale: Totally Agree, Mostly Agree, Slightly Agree, Slightly Disagree, Mostly
Disagree, Totally Disagree)
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1.
2.
3.
4.
5.
6.
7.

I think my life is pretty full
I can do many things well
I am hopeful about the future
I have many people in my life
I believe that life is worth living
I am in control of my life
I feel useful and needed
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8. I am a worthwhile human being
Parental Stress Scale
The following statements describe feelings and perceptions about the experience of being
a parent. Think of each of the items in terms of how your relationship with your child or
children typically is. Please indicate the degree to which you agree or disagree with the
following items by placing the appropriate number in the space provided.
1 = Strongly disagree 2 = Disagree 3 = Undecided 4 = Agree 5 = Strongly agree
1. I am happy in my role as a parent
2. There is little or nothing I wouldn't do for my child(ren) if it was necessary.
3. Caring for my child(ren) sometimes takes more time and energy than I have to
give.
4. I sometimes worry whether I am doing enough for my child(ren).
5. I feel close to my child(ren).
6. I enjoy spending time with my child(ren).
7. My child(ren) is an important source of affection for me.
8. Having child(ren) gives me a more certain and optimistic view for the future.
9. The major source of stress in my life is my child(ren).
10. Having child(ren) leaves little time and flexibility in my life.
11. Having child(ren) has been a financial burden.
12. It is difficult to balance different responsibilities because of my child(ren).
13. The behaviour of my child(ren) is often embarrassing or stressful to me.
14. If I had it to do over again, I might decide not to have child(ren).
15. I feel overwhelmed by the responsibility of being a parent.
16. Having child(ren) has meant having too few choices and too little control over my
life.
17. I am satisfied as a parent
18. I find my child(ren) enjoyable
DASS- 21 (Depression and Anxiety Stress Scale)
Please read each statement and circle a number 0, 1, 2, or 3 which indicates how much the
statement applied to you over the past week. There are no right or wrong answers. Do
not spend too much time on any statement.
The rating scale is as follows:
0 Did not apply to me at all
1 Applied to me to some degree, or some of the time
2 Applied to me to a considerable degree, or a good part of time
3 Applied to me very much, or most of the time
1. I found it hard to wind down
0 1
2 3
2. I was awareness of dryness of my mouth
0
1
2 3
3. I couldn't seem to experience any positive feeling at all
0
1
2 3
4. I experienced breathing difficulty (eg, excessively rapid breathing,
breathlessness in the absence of physical exertion)
0 1 2
3
5. I found it difficult to work up the initiative to do things
0 1 2
3
6. I tended to over-react to situations
0 1
2 3
7. I experienced trembling (e.g., in the hands)
0
1
2 3
8. I felt that I was using a lot of nervous energy
0
1
2 3
9. I was worried about situations in which I might panic and make a fool of myself
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0
1
2 3
10. I felt that I had nothing to look forward to
0
1
2 3
11. I found myself getting agitated
0
1
2 3
12. I found it difficult to relax
0
1
2 3
13. I felt down-hearted and blue
0
1 2 3
14. I was intolerant of anything that kept me
from getting on with what I was doing
0
1 2
3
15. I felt I was close to panic
0 1 2
3
16. I was unable to become enthusiastic about anything
0 1 2
3
17. I felt I wasn't worth much as a person
0
1
2 3
18. I felt that I was rather touchy
0
1 2 3
19. I was aware of the action of my heart in the absence of my physical exertion (e.g.,
sense of heart rate increase, heart missing a beat)
0
1
2 3
20. I felt scared without any good reason
0 1 2
3
21. I felt that life was meaningless
0
1 2 3
Resourcefulness Scale
For each of the statements, choose how characteristic or descriptive each of the
following items is for you. Choose one of the following responses for each item.

5 = VERY MUCH LIKE ME
4 = PRETTY MUCH LIKE ME
3 = A LITTLE BIT LIKE ME
2 = A LITTLE BIT NOT LIKE ME
1 = PRETTY MUCH NOT LIKE ME
0

= NOT AT ALL LIKE ME

1. When I do a boring job, I think about the less boring parts of the job
and the reward I will receive once I am finished.
2. When I have something to do that is anxiety arousing for me, I try to
visualize how I will overcome my anxiety while doing it.
3. By changing my way of thinking I am often able to change my feelings
about almost everything.
4. When I am feeling sad, it helps to talk to other people.
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5. When it is hard for me to make a decision, I ask someone to help me
think things through.
6. When I am feeling depressed, I try to think about pleasant events.
7. When faced with a difficult problem, I try to approach its solution in a
systematic way.
8. When I feel pain or discomfort, I go to the doctor, nurse, or health
professional.
9. When an unpleasant thought is bothering me, I try to think about
something pleasant.
10. When I feel confused, I depend on other people to help me.
11. When I am depressed, I keep myself busy with things I like.
12. I do what others tell me to do in relation to my health.
13. When I find it difficult to settle down and do a certain job, I look for
ways to help settle down.
14. When I have many things to do, I look for other people to help me to
do them.
15. In order to overcome bad feelings that accompany failure, I often tell
myself it is not so catastrophic and I can do something about it.
16. When I feel that I am too impulsive, I tell myself “stop and think
before you do anything”.
17. Even when I am terribly angry at someone, I consider my actions very
carefully.
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18. When I need to make a decision, I usually find out all possible
alternative instead of deciding quickly and spontaneously.
19. If I would not have enough money to pay my bills, I would borrow
money from someone.
20. When I am angry, I talk with other to get my feelings out
21. When I realize that I am going to be unavoidably late for an important
meeting, I tell myself to keep calm.
22. When I am faced with a number of things to do, I usually plan my
work.
23. When I am short of money, I record my expenses in order to budget
more carefully in future.
24. When I am faced with a situation I have not been in before, I seek out
someone who has been in that situation.
25. When I have to do something that I don’t like, I ask other people how
they do it.
26. If I needed to go somewhere, I would ask someone to take me there.
27. When my energy level is low, being with other people gives me more
energy.
28. If I find it difficult to concentrate on a task, I divide it into smaller
segments.
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Appendix E: Caregiver Cheat Sheet and Written Instructions
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Appendix F: Caregiver Cheat Sheet and Written Instructions

167

BIOGRAPHICAL SKETCH

Name of Author: Kristina G. Rossetti Shekouh
Place of Birth: Buffalo, New York
Graduate and Undergraduate Schools Attended:
University of South Alabama, Mobile, Alabama, 2017-2022
Canisius College, Buffalo, New York, 2013-2017

Degrees Awarded:
Doctor of Philosophy in Clinical and Counseling Psychology, 2022
Master of Science in Psychology, 2019
Bachelor of Arts in Psychology and Criminal Justice, 2017

Awards and Honors:
Dean’s Special Distinction, Canisius College, 2013-2017
Dillon Scholarship Award, 2016; Colucci Scholarship Award, 2016
Recipient of Graduate Research Enhancement Award, 2018
Graduate Student of the Year at University of South Alabama, 2019
Recipient of Graduate Research Enhancement Award, 2020
Stovall Endowed Scholarship for Outstanding Thesis or Dissertation, 2020
CCP Elise Labbe Clinical Services Award, 2021

